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[#f*S*<a*SH] 

[M*4 1 ] / y v h«C#Jtlc:piiftSrlE»i-5XSSr 
-f fc-Y ^ s?* s> 

±fc:fl-**-li:<&JS 1 WIS ; *5 ZXMHMtWM *>-RXf 

^y^n 7Ki±^ft-. mi<omnt, &2<owm 

^fg l rogg^/>7te< £ t> l ocoT^^^ttoSasiES 

j; o x m^ternit izftm.£itz>zb<nx$ 

[1**42] m&m&m* a-va*, Ca ++ , Cu", 

N i", Mg", Z n — , B a ++ , A 1 + ~ F 
e C r Co**, F e **, L a **, N d 

«»-<^->"C*>5W*«llB«l<OW>'^^*S' h7*y >" 

[1**4 3] B£i£tf s , cr, N0 3 % r,Br",C 
1 O3-, CH 3 COO-*^5S«tb-5'>^< ttl o<£>^ 

-r ja-v fc #ffi£js&§-r *v £ <*>i£-efc sit *4 1 * ten 
[1**4 4] !£i£«A* s . m*n:mm<n±w£:mmi: 

LTO. 0 1-1 0%<S>g5HT-fc5ffi*4l — 3<£^-f 
[!**45] &m.Wt£*K 1~5%©«&H-C*>31»# 

^4i2«to-r v^^^-y h7°y v hjji&o 

[f#*4 6] l~3%<0«Sffl-efc3tit* 
[f**4 7 ] miB»«tttt*©8BS3*tf #:/!J * h * 

feld i5Ka lit? 5 . 0 (ml/m* • msec"') W_kT*$> 5 

[f**4 8] K^*^©******^^!^ 
laSKatttl (ml/ro 2 • msec" 2 );ifc?i3§-e&.5f**4 1 



~7ov^4xd^cfs<£w-r v^v'i-y h^y > 

[1**49] ffjlBT^^-VttS^, TIEJC^-t-T^^- 

l-S^faft/WCiEifc^^v^-;/ h7°y > : 
-COOM, - SO3M, -POjHMM-POjMj 

[W*4 1 0 ] mifE/iS^Hra:, jtt^ft i~i2 ©r/v 
5 v L T t. J: v ^ 7 ^ u yjtfc -5 Ht*4 

i~9©vN-rtt*Mcis*o-rv^ hT'yyh* 

[f»*4 1 1 ] ffiffBft 1 o>m.Pc<Dn=F<D 8 0 %«±*s 
aSO. 0 5-0. 3 (imTfc5a*5l~l OWV^ix 

[1**4 1 2 ] miesi i (omn<on^-<o 8 o 

itaSO. 1—0. 2 5 MmT-fc5tg*4l 1 »C|B«E©-< V 
[tB*4l3] *t)IE^2 0gli|Sj-d 5 - : t<7?^ffi^i*^^ 

«^JS:K*i-5ii:lc:<t9^«S:$^T^4t**4l~l 

— *-Cfo5!f*4 1 ~ l 3 <DV^i"H*Mcffi«go-Y v> 
*y h-7"y >- h^fc 

[If *4 1 5 ] BJ|5« 2 < t hmm<D 

[ft*Sl6] Sg-C^^^w^l<75M!l4i:m2Wli 

i~i 5%-cfcs»*3Si~i 5wvN-rtL^(cfe«w^ 

[19*417] ^ V^tf>(D^51<0^i:^2<Oli 

1 0%-Cfo-5»*4l 6 tC|E«W-Y v?^ y 

[1**418] Kill wMi(sfi:S2<o®i|£fi:(DK4Ji 
^5 5/9 5 — 9 7/3<£>f5B-Cfc5fS*4l — 1 7 c^> 

[it*4i9] mmi<ommtm2<Dmmt(oK&kt 

10/90-95/5 <D«5fflt?fo^t**4 1 8 lC|E 

s©^^-^7 h^y > K^-ffi. 
[w*42o] &mi(omnkWi2<Dmnt<ni£m& 

9/l~4/6WtBfflT'fc^ft*4l 9(CfE«OWV^ 

h/y ^ h^fe. 

[1**42 1] ^lOfi!»&^2<D0i|S(-«tiJt># 
< -g-tf§**4 1-20 v-f tv*Mcffi*fe05-f >^ v=oi s/ 
h^y v h^-fifeo 

[W*4 2 2] mm 1 ^ISifEfS:^ 2 «>«J|BKo^* < 
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JSl~2 2<m^Ha»t-fE*©-1':^v^y bXy >F 
[811**2 5] KT^vttftWasiMtflasK BHWfc 

»± h y *r:/#i££^5ti#*2 4(ci2«c^v*^ 
^y hxy v h#ifc. 

1 (04 ^2 ffi^^-W^ffitC^ft < t t> 1 0<7> 

n-c^s g a»*ffi*»** i <owmt lt^a-mm** 

M 2 o*»jjs»«i^^1R«|fc J: •? tt*ttj«E«"PlJ:»tft 

Bicife-a- $ itrv^ sit i^ffitttoias^a-msy** j: 

xy yH^i-e^Iitilio^y^ 

vie 2 <zm v ^ t tmitvtnxm-r z> x 5 kh^- z tut 

Jf-Sr, ^l<D-C>'^*J<tTJ ? ^2 0-('>^<D7°y 
8*~<Btt-5.fc$fcS£o Tfr* jri Sr#m itS'f^ 

5?*y h/yyhm 

HSW0>BM»fcR9i] 
[0 00 1] 

yyh^feiciau sil< HtfcH-sr&tM'v* 
h x y v h x y > h #ifeKH"t-5. 

[0 00 2] 

[IS*©8f] -fy^^y hXy J'b^tt, {g« 
©S^ofiJ^Sr^U Xy y^^^^fc^T/ZX 



ate ft £ <oMM.fr blv^'fy^ a*:S#? $ tt 5 „ 

© -sraicxsu jfis r t »4j£ < «d ^nfc t 
^^xhz* 

[0 0 0 3] r©5*>«^ V^tt, Sfe^v^fcJt^ 
ir-r5^<OfiJ^§r^TLTV>5„ -^©— gg^f-O-^ 

y K01r-W , XaJ/hS<*5«i«(iasjl6*ta 0 BP*>, «** 

[0 0 0 4] SrWSiJRJifc^ 
it5. r<D§8, m±.x-<o-< ^?<DmW)b UTtt. -fy 
mztiiz— m<owmm-i-i>^ v^tcj: oxy ^ hm& 

»S'tt©<STi:tB*o-c, ^y^©7 , yyh!i#:-ro^ 

[0 0 0 5] Ky hfcott^ fc iT/S»ttW|6]±?S:El 

S„ L^LwttfiKy h^eo^-fk (v^57if y 
y^oKyFSl»^k) , ffi«li-^y^ 

7£ N fe^s^y ^bt&ftftmz.mmvxi.-£o&, Ky 
K@l4i:l:K6ti^:^<^oT'b-l'>'^ Ky hroODIifcS 

^ElP>ix-5f fc*>5, 41s hXy y^©K*^ 
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%-(7>mmmm'K ^^-^y K^y ^f^h^mmz' 
titcm i (oummw^m<D^ o^«mKc, tm i 

US 1 OGflklKftoH^aiKtMi * *V jR 1 ©lEftJIfl:* 
S5©illfe* s f5LiX3t •? , £>3W2Jg2cofES$£#:coSB(;: 

[0006] ic, &ttw®L<Dmw*m^tL<< is?** 

^W^^gfV^TK Ky h Scoter® 5 r t*S"C 

[ooo7] r. <Dmizfimw&<o ft 
SIS, Wfcfi'f 0>J£*tt, -O* Ks/ b^coii*, 

FSv^^S^Sri^^k^^f^fci-J; 5ft7"y v K2r 
fixate, #^lcW9E5B^t0^itfi^^$nT^-5ti/^ w 

[0008] -r y^^x^ h7°y vf«afi!H::*sv> 

V h^ft:Ji<^ilI«!CDW*'t4 J ^*^SS (OD) <0|«]_t 
7°y ^h^Ji-C-^i'>^ 4:K«Ha*i:*SRJ«:i- 

[0 0 0 9] 

m-rz>*&mmk » srew Lfc-r -^^ y mb*s«*^ 
-C»e>*t7tSHfef*, ^co D D 0 fe{cML-ci&§J£T-£ftvv|§-£- 
*aa?^irom^t?-ar-c(4, -rv^ Ky hoxy777 

^^-Tjs/h^^- tlcgSi-S^t^iSS (OD) coiST 
^ftf,n5^#d53bofc 0 Cl co J: 5 ftH^co^CSS 

[ooio] cofir*,ji*fiSr*i^»-f 



rtti!J777^^-lr^t<U ODcOfp]Ji^(g]5 

co Ky hcoaa^^KW:, gffBB ru^ajuj t>U< fi . 

Ky h05spffi«SCB"C*>0 » ^^©fi^^ 
8 t^a^6 icoSi&gCcoJlH^ ru^-itiUj (-.fc-S 

rt^j fflJ7^^$ix5. 12 2W\ ^cdie^co^*^ 
loo 1 1] temms&yv >hm&p (tttmiitt 

1 B»*S«»Sr-&*, i«#^#1ftaJ&"£*ftv^ffl:|sH' 
^> (H2 (b) #fiB.) . -t LTv w©R*S*sit^i-S4: 

iRiia (c) iz.ni'rxiiz.E.i&mz.xzmzpii&vt 

T?»i^coilHJc r«b^j *s*^ofc±5ft^i:ft-5. 
r co j; 5 ft ru'*tuuj -bL<u rfc^»j « s 9\.R.±. 
fi, HJiP<07xf!) v^tPtlcMJh^^/!) v h 

[0012] iiEuyt ru^ffiLj tL< »i r^^j 

i: coSJS(-*3V>TRj^j£S^tt:t5Ee<3^:# < . r <n>1t.#>9t 

7Xfi—&±i&'t-Z>i>K t tfc^jftafttt^cos 
i^^S:t)^i:$ii:5„ ttt> rcDSt^coS^^Uilgl 

2 (c) fc^-t-toSiKco^y vhjK^cogS^fiSSSPO 
S2:^:^#ftoT«Kttm-rfc«), t(o^t LT_hiEco 

[ooi3] ^ co^ii, «j|sf-f t iasffi t 

m.Zf-&t>ittctcvx'^ ht^m-r^) c ^ cor- 

#ftV^jfe*J±t, Kfoffift'C v/iy MEfikiilifeSr 

^ y HE&ft#SrfiJffi LT> »^ <D5pJ^Sr?SA»U 
oo. W^^^co^^Sr^S-r^tv^^cogWco 

[ooi4] ifc, ^y^v ! i5'h7'!;y?rot'^7 
#^co®H§«r#lS:L;fc£ PP^jg^co i <Q — *co 
l*0±*SB*Siir< * <fc 5(-ft-5i:#x.bH-5„ ico«t 
^ft«3S^y v^fcftitS^iftBUBo?— o*s, 

SUfct), *>5VM*^igSco1ES^{*:<oSoBl;, 5fecogptb 
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[0 0 15] ^P^fiilSLfcJ; 5>/<£. #*W#e>teJ: 

[00i6]'4t. **W»4, T'yybWfiWj: 

Sitters,, 
[0 0 1 7] 

IS ; *;j;t/#ffl^M^v&T^©i£©'>ft< t fc— 
l (7>^^'>/i < 1 1> l o^r ^^-^ttfOS^ii^t 

mvrX'tb v , Kffi^a-twwasRie i ©ffi^wasffimas 

[0 0 18] *fc_h|EWl6t)?ria^;-rsri:CDT?#^-f 
Vy i^sy hT'y V h^jSKfeVT* KJIS 1 W-f l'* 
9, RS2 0^^iS, ^2cDH)|sfi:, &85 2 05®$|-«: 

2k i«toa?s*s#ffi^jg-i'^->s.o ?j e^<o / >^< 1 1> 



y&u^cD^y ktm&fti&xm-rzx 5 

ixfcirt^ii. EK^l ^SW^oM vy©#* 

m-fstw-efco; fa^mt&mmnT'v >- FUKft^ — ■ 
©fl--§-&, ^i©-r^^*5«tr^^2o^y^o7°y 

[0 0 19] ±EUfc«**»Wfc*>*>5*tt«lfcJ:ix 
[0 0 2 0] rJxkroSgBSf^llcioTCroj; 

[0021] gp*>, ^m^m-f^-^h^^-acom.^ 
[0022] ia&=Fftmm<K>m$w ^t> t g-m&mmz 

S^I4^!lx.liU SP551853 4 ^(C Silt^ 
[0 0 2 3] r.Hf>«0*P^*»?>, *BB^t-*5V>Tli, ^ 

JB l 2 ©«»^, tUffi^JS^^^SbS^limSr-g- 

-f ^" V t tftfiioiff i: ©^gm^^AS^f P $ ^TV > -5 

[0 0 24] o*5 3Bi©«^i:^^«-i'^-vi:«?S 
^(cJ;S^*i:m2coil!|sf^ (ffi^T-jMRftdfrfc-frtr) 

[0 0 2 5] ^'(ffi&JS^^-^fcSV^IiJSSr-g-tPto 
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[0 0 2 6] ±IBLfc^Uc^/«cvW V'^S-Ct^:' 

[0027] *««k:Jav^T, MSffi^T'y^h 

[0 0 2 8] *#.«(w±JV^T, #ti5&jRw 

K>T *>■*•. 

[0 0 2 9] ^-ffi^M-T^Vfc-S^fiifficDg^M:, >- 

[0 0 3 0] #ffi^«-f ^-^-fcSVttiS^ftdS 

Ma^W#-^*lwgBUTIi, ^^fcJfLT, l/8~ 

[0031] -f-frfc>*>, .^.t©*^ OD/J5fl5< r^e 
-VJ co&v\ *UT3e*'l4»rt,ffitufc«i*T?Satt/«ciii 

[0 0 3 2] 

i&w<Dmm<r>MM] mmmm i - 1 ) #3503©— 

tik4 f i> t IrffiMtT^tt £ -frSJfc $ * S r. t K i. o 
[0 0 3 3] (-<v^) ±I5«?5J: 5fc*R«fcJB^3:: i: 

#i*St> u < ttteWW-^HS:^ UT BEJB 1 ©Si**©?!® 



[0034] (* i wn^f) i Bftmmnmm t a, 7 x 

[0035] (7=d-yeiE^fCB) 

[0 0 3 6] :©£jW-#yy7 S/^Og-g^HT 
^57= ^VttSOfi&Ji: Ltli, 09^.tf, -COOM, 
-S0 3 M, -POjHM, -PO,Mj* ({ML, 5£^<75 
MttTK^H^-, T/w*y^Jg, T^^e=^^, *7tll, 

[0 0 3 7] ±IE TMj (OT/Uyb y LT<4, Mx. 

y^?-^ ^-hy^^, * y ^Atfisfff ^ * 

fc, TMJ <Dm&T^*r—?J±b LTfi, 

a, *y nm v y p< ^ / — ^r^^-^^A^m^f bft 
[0 0 3 8] :nc J ©7=*yttSo4't 1 > Wtc-co 

[0 0 3 9] tr^r-ifHLfcS^OT^^-^-ttSttte 
£3*^ i~i2 b < tiftt&mVt<OT/i' 

(vmtLXte, «** i~6 u< tt^iftil* . 
co r ^ e> H 5 „ 

[0 0 4 0] ft&<OJl^-H?r^LT*— ^'v^^ y ? com. 

14, -C 2 H ( COOM, -PhSOjM, -PhCOO 
US.U Phl±7i=/UM^L, MtiifSilR) 

[0 0 4 1] ±IBUfcaKc, T^^-^ttSSrjg^'b L< 
f4teroJS^aSr^LT*lB^ifS-&$*fc*— 2KV7'7 y 

[0 0 4 2] BP*,, *-#y/7y^ili:-cooN 
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y 9 *®Mmmm y — y^mtumr s %m #mtr fen 

So 

[0 0 4 3] *-^7.y^*il:-' 

A r -COON a S Ofi U Ar tt7!l-;vXS:* 
-To ) L"t\ NH 2 ~Ar-COO 

is, *38«r±rn^ia*snsfe»i"T?H:ftv\ 

[0 0 4 4] ^MI&J&M^&Z^^fic^ 
_h;^0. 05 — 0. 3 ^ m, #(d^0. 1—0. 2 5 ju 

<t 5 *>f ^^<ow»*fett«ai-skifc«ic»3«bfca 
f5-e&So 

[oo4 5] (mz&mn) ^mmmm^^^^m^ 
■c5>«**Swt*s-e#s«3»30s*»f fens, ipfe, M 

T*ttttt# K# tt^5)i * *»S J: 5 tt«PW*» 

iS^fflv^fenSo t 1 ^^ LTte, 

^^^y^7y^«WWbn^ 0 ro±5<c* 
co^r^T*, fcSVM^iS^ffi-&t>iirTfflVNS^ 

So 

[0 0 4 6] # — S/^ffiiN- : 

• WTVV (R a v e n) 7 0 0 0, K^T^57 
50, U-fr7r> / 5250. W^7^5 0 0 0ULT 
RA, W^7>3 5 0 0, ^^7^2 0 0 0, W 

VI 5 0 0, 1/^^7^1 2 5 0, W#>>'12 
00, W^T^l 1 9 0ULTRA- I I , U>f 
VI 17 0. K!/7^1 2 5 5 CEJLhan ytTtt 
M) ; 

• 3^9 jy*^— /UX (Black Pearls) L, y — tf/U (Re 
gal) 4 0 OR, !I-^3 3 0R, 6 0 
R, *r<yy^ (Mogul) L, ^-^^ (Monarch) 7 0 0, 
^t^8 00, W 8 8 0, ^^ 9 00, fT? 1 

ooo, ^e-*-* lioo, 1 3 o o, ^e^-^ 1 4 

0 0, ffyf^f) V (Valcan) XC-72R (£Ub 

•^79 — 7*7 1*9 (Color Black) FW1, ^-^y^ 
FW2, i3y—-fyy9¥m, ^7-/77^1 8, #9 
— >^9^^FW200, ^7" ^9 y^SlSO, ^*7—7y y 
^S160, #9— ^7^^S170, ^Jjyf^^ (Printe 

x) 35, /yyry^u, T'yyr^^v, /yy 

fV7y y9 (Special Black) 6, ^>t/^7y^ 
5, ^i/WJyMA, ^^<v^ir/^9 S>£ 4 



• No. 2 5 , No. 3 3 , No, 4 0 , No. 4 7, No. 5 2 , No. 
900, No. 2 3 0 0, MC F — 8 8 , MA 6 0 0 , M 
A 7, MA 8, MAI 0 0 (J^iiHg^ttffiD 0 
[0 0 4 7] ftfeomfefi^ir UtliT^^^ K 

F^it*«^f^^7^^^*tf5i 

i:d5"C#So 

[0 0 4 8] £fc, «±T^-<7ciS6«^^^WfeM 

JPh *fe«»»fc«v*s::£as-c*s. 

[0 0 4 9] (fetfi, *it) fKJg 1 RUm 2 <7}«3|Sf £ 
^b-frfcfe^fli, ^v^^tt^L^ 0. 1.-15 
KS%, i5»*U<f4, l-10ft%tfc^ o mi 
^«#i:*2<D«W<DJt* («*S*P) f*, 5/95- 
9 7/3, i 9$r£L< ttl 0/9 0-9 5 / 5 cOtSffl 

J|Sf=9/l— 4/6-CfcSo 

[0 0 5 0] *fe»c»*UV>aUO*fiH«*10«»36S* 
v>|5fflT*fcS 0 :^)J;5 ft* i <&JMsh6*#v*#-gic:tev> 

Htm^Stt, 1$^ttfflS5^a:MPB<D}Sn^>?fcv>r 
t fc J: S««ttSr^ »fc*«tt**»$ns 0 
[0 0 5 1] #Lb-e*M v^o^ibi: Lt, 

^•kffl^K* Lfcfg 2 <o«5&;6S'>& w v* tt8Jb*tt 

*s-**«**KK:»rit4nai:*')esn. -toss**:: 

J:0Bf<fe(DiiB*ifltt1>r^Jb-r-S. 

[0 0 5 2] «2<0«3ft**ttj«#^1tt**S*Oi*5 

0«^t7ki^#^ftff UT»*S-&S«tBSr*i-St> 
cD35S»3g^ffiVNfenSo roi 5ftii5#^5>1ifc#Jo#y£ 

mm#m*f fens c 

[0 0 5 3] (T^*Vte«$H^tt#J) «zM4X* L 
t^;^ UTcD^e/^— ofi^i^^u 5 
*o***s*tffens. *tM4S£ It^y -^—oft 

^ ^ ^ y /vg£, t< * 9 y /u»wsm*s ^ w -7 u 

»&W7^/u»«8M*:«p*^fenS. 
[0 0 5 4] *7t, LtM/^-oM 

»*»rffens. 

[0 0 5 5] **3rr.-etti:ttA#»*-«:7K*. T/u^7 
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<p*fitc, #y ^v^^u^g, tKKS, r^y/ws 
h\ T 9 y ;vr ^ KWSM*\ V* fvvr ^ J $ 

K y h*ci<'tfV^l>'^yV V \s— 

[0056] (y ~*:H±*#^$M**J) y -^J-vttffi 
uy^yn-;K ^;ut°py hv-it^t^*!^ 

[0 0 5 7] iELfclllOW*, IS 2 0«PKBU«M> 
tic, S»t Lft-5 I i: C iot*M©>f 

$ fit v ^ S S fiMSoifi^ffl v % 3 
So 

[0 0 5 8] ^2(7)M^i:*tt?r^«:^^^^- : F'^ 
Mt<0^ ^^^W^ttMJfc-C, 5:0. 5-5: 

[0 0 5 9] (*f£3«#) JB l XT* 2 olfto^W i: 

/K n-^r/V^-^, s e c — /f/l/T/V^- 
/V, t e r t-yf/V7^3^;K >f y^f/V7/V3- 
/V\ n -^y ? ; -/^^SiS 1 - 5 ©7;v^r^7;i' 
=3— /M® ; ^y^A'tfvW^TS: K> v?^Wt h7^ 
Ym><DT% K« ;7thy, v^7t hy7;i/3-^ 
^ h yXIt^ f 7/^3 -^i ; f h 7 t K p 7 7 y, v 5 
yvHii ; v?xf i/y^y a— h y 

Dtvy^yn-;K hy^of uy^ya-;K #y 
xf uy^y /K zKy7 p p^i/y^y3^*^ 

^yn-;K ^nfi/^y^-/^ fyy^ uy^y 
A\ hyxf i/y^y i, 2, 6 — ^^-^ 

yby t-/v*^7/i/^i^yS^ 2-6 ffio^st jgc^-Sr 
^tpr/v^-uv^y =i-/v3® : i/yir y > ; zn^-uv^ 



^y^/^/^f/v (xtt^^) tvk by 

xf L/y^y 3 -;^y^f;i, (Xfi^^vi') x- ^/u 
«S£<0<SjHT/v*^3i— tvHE ; h y a^uv^y 3— /u 

—^<o^&^JT^;v=^^T/^m — ;vt 5. 

V, ^x^/^7;y hyx^y-;ur^y^7 
/v#y — ;vt^ ; N-y^/w— 2— 1° 

oyKy 2-t°ny Ky 1, 3-^y?vi— 2-w 

-4 o«*%^»m*«sh-c*)S 0 
[0 0 6 0] (>r ^^^«^^sstt) «_bt£W 

7 p yyH«^t6iStt(cfSLT, ^JxJiKafiE 
4-1 (ml • nr 2 • msec-i/2) *»fcW«Lfc4frg\ t£3£ 

-t%iimmk<Dmm\z£^x^ m^xm—t^mst^ 

[0 0 6 1] -Y^^^S5SttSrlm2 Srt: *) <D-< >-^fi 
-O^SSSiV (^ffitt^ y y y h^/m2=/im) 

V=Vr+Ka ( t — t w) 1/2 (fcfc t > t w) 

mm (t-tw) <o2 5>oi*tejt«ufc^tf*t*a* 
[0 0 6 2] Kafll xbtmc£z>mt£<Dm&) 

SSttmUfiCS (*^«««^3f«) ?rfflv>Taij^L 

y^^xj/ hfE^*r^;$:fflv>fc^ , y >- hco^^x_s 

[0 0 6 3] *iry^*a;^tt<D«^itffltt'C 
fc4PPCffl«t#LTt, B«o»#t1»4ri*-c 

[0 0 6 4] K a flftfl^SStt^J^a^g, SADftft 



(9) 
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2, 4, 7, 9-T h7^f^-5-rv'y-4 l 7- 
t?^- — (ethylene oxide-2, 4, 7, 9-tetramethyl-5-dec 
yen-4, 7-diol) (SAT. fT±^- US -/VEHj ' 

[0 0 6 5] 7-lrfw- A^fi"^*!/-^^ 



[0 0 6 6] 
[*1] 





Kaffl 

(ml • m" 2 • m8ec" 1/s ) 


EH**ft (%) 


(mN/m) 






0JSLh0.2*« 


40 JJLh 




1J^±5^« 


0.2«J:0.7*SI 


35I5Lh405fc» 




5Iit± 


0.7 Uk± 





, rsftgtt^fy^j o-ttt^ftJ-ov^ Ka 

fit. (%) * (mN/m 

(dyne/cm) ) Sr^LTV>5 0 ^ h«Efr"Cfc5f5» 

So 

[0 0 6 7] SKafitte, fua£o£D < y J* 

fc. Stl^^/^t*^ttOPPCffitt^*fb 
[0 0 6 8] ^iltt^y^j ^ LTSf $ 

3Stt(^S!pi: LTtt. r±**a5^^j Matt, IP 

1b 1 . 0 (ml • m" 2 • msec" 1 / 2 ) ttSri: 

L<> 4*fcB:0. 4 (ml • m' 2 • msec" 1 ' 2 ) EkT&ttHt 

[0 0 6 91 -bIBLfc««*M t^Sfc 

it^sft^t urtt«x.rij(ii o*«-o*ffitett 
jt< N w^tfr^^ttJWft^aiirffetta. 



[0 0 7 0] (T=*^5fe») ±RLfc«ft**l 
Tttffl^tSTKttttEfrK^UT^Sftr^^^SfeJlsfi: L 

iu, JRfeojfe»«^-e. fewas*#<»ft?>ftv*fi 
d**fcftv\ 

[0 0 7 1] (ft»<DaS»p*) Sfc. JfcW<ojRap*4: L 
Ttt\ M±ft0 5fi%-6 0Sfi%T* e tV>^ > |gi 

-t-SW^tcfi 5 gi%- 3 0 K*% it5:^r *s»ft L 

[0072] #ctc. JiBwfwiicfliv^aft. 

»*bv^toi: ux^tfsr t755-e#s 0 

i: LTIiMill Ca ++ , Cu ++ , N i ++ , M g ++ , Z 
n +++ , B a ++ , A 1 +++ , F e +++ , C r +++ , C o ++ , 
Fe ++ , La ++ , N d +++ S.t/Y +++ ^)^ ft 

C 1 % N0 3 % I B r- f C 1 CV, CHjCOO-^fc 

m^KBbtL5t>0*X?ttft-V\ 
^JR»^*^Sr-&*i-5*aft»»tt, *Ott[aiSd s «- 

*-e#?jo. 01 — 1 o%x*hz~tfrifr-£ ^\ 

4 UV^^Ot5H(ii~5%T-fo^ 0 Mtc»4UV>Je 

»«<o*5fflte 1-3 

[0073] mxmmte, mzumzm^z^ v^tcj: 

oT^$nS®^OfePtCj^®Sr-^^ft^i p ftfe 
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*S*5i irfc*/t*«W©*lK«««>io-c*)a. r'' i. ^ 

Z>m&s MJR^tfi^^i - t ^t?* 5fett©W I. -< 

It. it«»tfk SM£fe5te*K *»4Jfe». W« 7, 3 

^-^^tfo ^tf 4I-f t ya^^/>4 < t Y 1 

tt*^5fafeflr*-*4:V^5, #5B91lca>a>5&a«<Ottlte 8. 2 

<ox.ota^M<om\^> C. I. r>yK>fxp (I) 

-23 ;C. I. 7'>yKUyK5 2, 2 8 9 ; C. [00 

I. 7^K^/v-9;C. I. yr^r-f^UyKl Hfcl 
8 0 ; C. I . ^>f V* h^Vw- 1 8 9, 1 9 9; 

s 



K-^^^^xp- 1% 2 , 11, 13, 1 
9, 21, 25, 32, 33, 36, 51 ;C. 

2, 15, 2 1, 2 2 ; C. 
->7^^K 1, 2, 9, 12, 13, 3 

8, 39, 9 2 ;C. I. 

, 3, 7, 10, 14;C. I. ^ ^/V 

, 3, 5,7,9,1 9, 2 4, 2 5, 2 6,2 

9, 45, 54, 65; C. I. \s y ? if }) 
, 4 ; C. I . 1 , 12; 

i/yfzfy 2, 8, HKteTlE— «SC 

74] 
] 




**5, ±ib— ( i ) rsj -so 3 x «a 

[0 0 7 5] CJt6>0*»tt8fe»tt, it«-cfflv^ 
2««±£»^^*^Tfl§^T^ «fcl\, CtL 

0. 1-2 0 JC*%<£>$5fflriW£ Uv\ 
[0 0 7 6] S&E«ka*S:«J5£i-S*ofi&oj5fc^i: tt 

=2— 1,2, 6-^**VHI*-/I/, tt*??*) 

■ >fy^nW7/V3-/K n-/f;>7^3-;v, y 
yf^7^nw^(Z) 1 tf 7^3-;^^ i^])±V 
V, N-/f;i/-2-t , ayKy, 1, 

iO5-6 0Si%> Sf>IC»*L<lt 5-4 0S1 



— ■ (i) 

[0077] -tuT*ffi««c*5v^tt, f^a^t^y 
zt\z, mm?* hco^v ishmft^<Dfemm&<Dfa± 

T5.0 (ml/m 2 • msec 1 ' 2 ) K±t&5w^W*L 

[0078] *njE^iitc*3(t5-r v^fcit/toa^ 

p^^y ^ v^4rW^5^3feStoX*Qfa« 

[0079] z<Dttmmfr*7£&zM;Wftfmmz.m 
[0080] a±coj:^{c, ^mmmm^^^nmm 

[00 8 1] #Jx.tf, ^afficoM^tc?|#^VNT, 
mi^>M^<i: , 9m2(DiB^(OfiJ^^^<, 

[0082] &.±<D£ o 



[0 0 8 3] *Hlfi»«IIK:33»t5ft«tti:-f 

[0 0 8 4] 

SJ&fiS* ©te«-c£ C5„ ff^l2JhlBttfll]3PJBV'4§£' 

[0 0 8 5] :«Di?4jfii>?), *BJ*tB»T-»*, >^ 
ir^SJStco r^J&J £tt^«*fij£©*fc feisty 

[oo8 6] *mmm-?n5-£tiZ'(>?<D'&tt m 

iiUlt -?7vt (Bk) , -fxn- (Y) , 

(M) N >>T>- (C) Sr— JKtcfflVv^r ir*S"C#, 

[0 0 8 7] *3BW*jg« PllB*il CO J; 5 

h d p d{4 k *r l m t> k -c # 5 * >«b -e & s „ 

&»£-£Ttt-$--t-5#83?, a*cot>co*s#x.6>ii, v> 
-f^xco#^&t^P^co«5ffl(*3Wt>coT*fc5^. ftfc 

5£cot> cox- fc 5. -t tt, rco*&£\ utttHSsi LTcoT 0 
y ^ h^5/ Kcoiffi^:fc«fcLR:coia?iJ^ ixELfcft-^- 

[0 0 8 9]^i:li, ^PvKy Kds^y^MS 



2002 — 79740 

[0 0 9 0] rco«t5*«lfifecoj:i3A#:W«JSE 
#K#t LT^cofc»co^i!)§:^T 5 -> y T/U;? 

y > K<ov^-rtvb*^B^t^s±^co-r v^*5i 

[oo9il Sfc, rtt^coT'y >• Kco^r >-^?± 
tti#S;£LTH:, f^V^sC^ jg*qco^-f;h,co;£5£co 

S;co t, co T-fc -5„ 
[0 0 9 2] $ <bl-> ^y^h^yKCioT, 

^fe.tu^asEisntw^K-ca/jiSttfflii,- ai^, 7°y 

-Yv^coKy hco— gft^aJS^fi/.cij, 

x m A-t- s « t s t. k<o«e 

&<ommz.mm-rzi&m\±, ^T*^p^co$5Hi*icot>co 
xhz>„ 

[0093] mmrm 1 - 2 ) *Kw<vm<nmmmm 
[0094] *mmj&mn. ±mL^mmmm^is^^x 

coffijg^^rElo fc t>cOT-fc-5„ 
[0 0 9 5] M)$^»4. 7"!)yHIOiliHb, -t"^ 

y'V^h^y KcoiES)^^^>7 0 y >- MK^^lftSliSA 

h«E^±co-f ^-co^co^^ 
«j^(^feoTf4, ^^co-T^^tcioTfl&cOT'y > h 

[0096] -r^^*>, r. coT-y > hm&omm<uz%r 

±xEco«tp(c, yy yb^7Lfc7"!) vMKfic^ftffi 
*?s v^^>5 7/i'-^^^^^7°<O7 0 y > b^ y K£/8i^ 

5gii:fcottt s T'y > h»mc:*5«t-57 , y > 



(12) 
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#tta*fciswo< r ttc*4 0 tit, ±uyv>h 

[0 0 9 7] *HJ6?^ttfc*5V^T. 

[00 9 8] mmWm 2 ) JLfE* 1 OMfcJEJtttf:, ft 
1 ©M^^ 2 ^M^S^iM &ffl^fc««S*r 

[0099] mm&n 2 - 1 ) « 1 ^gg^f 

[0 10 0] 

[0101] (HiS^J 1 - 1 ) H 3 ttJS l HJbffiKcffiS 

[0 10 2] ^yKfflOl gtf>£-Xy ^ b — y K10 
IS, lOlBk. 101C, lOlMfeiVlOlY 
co^n^ttfi, H^A^fRl^JftiSSixafEftftEl 0 3 co 
(B^ttS^Siff^^fR]) M^)7 2 0 0i^y 
* ftfcttl P SrE^J U **A31^X<Df5^ffi(c2tLXy 

yf^^^^tt^ e«wftio3H\ 



fcioTA*rpifc»^S^ — ttoJfJ K«i i 

fcS*26^</W hill tt2fg|c£>u — 9 112, 113C 
^77^1 0 4lCioT*a$lJ^tLTV^5 0 n — 7113 
1 1 l»c»-t-s|B»tti l 3 0if|j: 

— *tg(omW}m\z£ QiamKi o 3Sr^H]A*r&]^«ai 

-rs*[R)»dEteKM£;h,S 0 «6ig-<^ b 111 _h£r$G:a£ 

ixfcisstt i o 3 tt, ;* h i i 6_h^gE£±i£n£o 

[0 10 3] fBft— s> K810 1 >- b^y K 

kiois, ±mm 
mmn i trw l*:X7 * * <zm >^ trttai-s^y k 

lOlBk, 5d7^^^M^^ K 0>T>-— ,y Kl 
01C, Kl 0 1M, ^xp— Kl 0 

1Y) BMftl 0 3 0«8^fp]A^«ioXEI^^ii 

[0 10 4] B4fi, El3{C^Ufc^7U7-r is9 4-?<n 
[0105] v/^rAn V hn-720 1 (i N ^ a 

e^OfflWSrHtT-r^o ^ 2 0 4I4K5^^2 0 
2?r^LT ; eo|gib^®j^]^^ > @3^tD^-7ll 

[0 10 6] ^^hnyt°a-^ 2 0 6ll *HtS0lJ<a 

wy v hibf^^syw-r^o s«/<^7 2 0 7ii 

fnytV-^ 2 0 6*^^— ^Sr— ^F«3(-fe«*3 

y 2 0 8it xy vh^^^-^sr-r^-^-^^ 

■=ey*>f XSr^rLTv^a *HJ£0llT-f±. 71 — ^s^^e 
y 2 0 8ttlSflt*ftl tfc^SrlStR^Iffi^tcoi: LT^t 
^>^^ -A^^y^i^ioTPS^^tL 

[0107] /<^77209S, 2 0 9 Plt 7 P y >h 

ynBj»»2ioi4 s yv^b^yv&mm&is^'rMs 

n> 2 0 1 ^e>OJt^tcj;«9]l§]tc»JtflI-rsfc 



(13) 
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S&Wyyh^yKlOlSt, ^reft^v*' 
^tta^i^St^^^y y Kl 0 1 Bk, 101 

C, 10 1M, 1 o i Y(D*tmmW)*ft5 fccrcfctK 

[O 1 0 8] J^_h^«^Et-^V^T, ^7hnytW 
2 0 BH^yy ^^{f^y^x 2 0 7*^te36 

V ^fiv^T^^ 3 > h u — 2 0 1 l^ctoti^ 

USftt^!x7r2 0 9S, 2 o 9 P^SBBSixSo * 
2 2 a>fco*«tft»fflr#fc«fc 9 $t*a1-£ r t 5 0 

[0109] ~fV is MRHM5 2 1 0(i % /<jr7r209 
S. 2 0 9 PfcJBBBSnfcH«9 ? -^SrafcLT«! ! 3a« 

^5/772 0 9S, 2 0 9P^7 P !)yhf-^ 
32 (ffiStf) 



[0 110-1 ^USSWCfi, Kl 0 1 Bka»bl!tttl 
K ^yKlOlS, 10 1C. 10 1M, 10 1Y^ 

[oiiii *mmmxi&m^z>mmm&£xfi&'< 

-eSLfcfc<0-c*>5 (M5)^f+iiiooltgp N ^ 
TWM» o 

[0 112] 

[3*2] 





7K1S 




5 ftftffi 




2«JH* 






* 


3SS 



[0113] 



[^3] 



[0 114] 



[0 115] 



ms Kxn— (Y) -f 



C. I. ^-f Wr.h-fXD— 8 6 


3K*» 


5"J-fc'J> 


5 MS 


2>X^I/>^U3-JV 






IMS 


* 






C. I. Tv-rv YVv H2 8 9 


3MS 




SUf 




sua 






* 


an 


1*5] 

*5 {*s7> (C) -f >#) 


C. I. y-r^h^ju— 1 9 9 










5 RUE 











[0 116] 



[SS6] 
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»6 (Bk) -f>£) 





2 5**9 




2 5**« 








5**8 




0. 1**8 


* 


3*8 



^^o s I^7y^^^^Katfl0. 3 3 (ml/m 2 
•mseci/2) -cfcoTto ±fB»ft#tt« 1 S3 ± 

[0117] 1 ] ^ffi«tf s 2 3 0 mV g 

tDBPPJJfti^7 Oml/100 
^10gt y$Sf»3. 4 1 g 7 2 g 

fc:J:<«£>L*:«. rftKWill. 6 2g«TLT7 
0tt«tftto *^*5 gO*Kl. 0 7g^)IM 

/Co !|fc^?!)-«:^8«No. 2 (7 hv^r 
^*tt8![> T^ilU. «^»^£+#K:*8fcU 9Gt 

»*i4a£* je^ b fc r ^ * >i£ k: l it § s^tfc^ # 

[0 118] 

? y ;\,Wt^;\,&m&fc (BMBi 8 0. 2 

0 0 0) 1 4Uts *yx#y-/l/7 5 ^4§Bi:*7 2 

yyt (iSfp* :MCF-8 8, pH8. 0, H^ffc^ 

ftV^-eJKT<0»f^Sr^*V^ x # — *^5y^ (MCF 
S7 (fflfiSO 




-8 8) *s^»MfcJ:oT7k^#^SfcSixfc«W» 
tt* 2 

^7-{7^S$: 5 0% (flSR) 

»w«m : 3 

S'L^sn^a ( 1 2 0 0 0 r pm. 2 oftra) 

[0119] *ni6ffi|-ett. #^y > k<zm ^ 
ttffiPlt6 0 0 dpi 05«ff-CE?iJSix. KftiK 
0«SI*lp]ic*5V^6 00 dpi© Ks> h&J&XzfV V 

6 0 0 d p i kt£Z> 0 Sfc, ,y KOetttUa&?|»tt4 
KH z "Cfc 9 x $£oT, ■ 15««0*aiiSSfi»J 1 7 0m 
m/s e c ££>fcl. jg^-f l/?<0^y K10 1 

B k irtoafflO^y K101S t <n\Sl<DVeMT> i (S3 
#JJB) tt, 4 0mmtM, ^oT, ^S^qttU^ix 

e c bteZo 

[■0120] #^5 y h^jx K(OttUiili, let 

ffifc^cD 1 5 P 1 (tr=-y ^ hw) T-fcs 0 

[0121] (HJfi^y 1-2) _blBHJfi0iJ 1-1 tcSoi> 

[0122] 
[^ 7 ] 





7 MS 




5**8 




2 KM 




2Kftft 


* 


»8 



[0 12 3] 



1*8] 



(15) 
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3*8 Wvy*; (Bk) V4>9) 





KftftftKl 


4 6HI 


ftfttHktt 2 


SUM 




BHM& 




6 MS 


TH3 l U/-;t/EH 


0. 1KB* 


* 




msec"*) -CfcofCo [0 12 5] 
[0 12 4] (HJS0»Jl-3) -hffiUJgtfiJ 1 - 1 ttl*5^ [«9] 




4T'J-feU> 


7»MB 




5X1S 


r-fe^-wy-jv EH 


2KB0 




2UH 




JBff 


[0 12 6] 1^10] 
S10 Wv9 (Bk) 0>-f>3O 






4 5«S«B 




K*HHftft2 


2. 6H«5 




C. I. 7-P^7^i'2 


0 . 2 5 H*ffi 






6111 








TMr^W-JV EH 


0. lKfttt 







ft*^ rcO^^^^-O-^^KaMiiO. 3 3 (ml/m 2 
• msec 1 / 2 ) T?foofc 0 

[0127] (Jfc«0!l 1 ) ±IBSIlfiffil 1-1-1-3 \Z 
*1 1 Cf9y9<t >*) 



[0 12 8] 

1*1 u 



2 


5 0J|«? 




8 KM 




SMffi 




4ftft« 


* 





tirfctC >f v^ntffi*dSlPtUJ&fc9*?j3 0 p 1 
^frofcc ±12^^1-1-1-3. Jt«« l atrtbiSE 



[0 12 9] 
[*12] 





1-1 


1 -2 


1-3 


ttttifll 


Jt««2 


OD 


1.41 


1.40 


1.41 


1.00 


1.35 




*& 






iffmsA 






O.Stft 


0.5«>«T 


0. 5»£TF 


15# 


40# 


<tt)©*Tfc 


A 


A 


A 


A 


A 
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5 0 SK, 7 If y v^tt-f >^ hSr/v '^io 

T*WU h«5Z»«ir«(0«B»9*«, 7*1fy 

[0 13 0] S2^e>t)W?>^ftJ:5C, *HJ609O'> 
[0 13 1] r.^ODffifcov^M:, $Mfc*JSri85Wi: L 

[0132] y ^ ( rt>^j 4 ru*m 

Lj ) 0»J^^/ ^co^-y— ^^|cov>t > ^-y 
K10 1 Sfrb<D&M&<V*tttifrb^v Kl 0 IBk^fe 

[0133] «±lft^uy u c^/^^^^^^ > y V h 

se«, ^y^b^y K*^y^h»mc:s3v^H*s 

*tfcjR«-C« I ^ *u IBflfcft * B#Pfl ^ ^ 

y^b«tiSrfii±-e#. L^t. ODW<^ -?\) — 
[0 13 4] 4*3, *H*«ory vhKitfi. mh- 

[0135] 4*5, £X±<Dm 1 2 Sr#flB LTKW Ufe* 

U > K©etffl**r*&8 p i , -&f+-em 6 P l k 

[0136] mmm2) m5^^m<om2<Dmmm 



^Ltzm^. ^^^^ptttiLTSi^^-fr^^y yhii 
? ^ tiffl-c* 5 r i »w b^-e'fca. 4. 

b*0«WOB«BH:«ISi-a 0 ^y >- h«t#:-C*>S|B« 
*Rl 0 3it *S*ftffll 0 S^fejf ASiX^y > hg{5 1 2 

ft5ft«4*«tt«rlB«K I03i: LTffiv^^^ 0 :/ 
y >-MH5i 2 6^*3V>r. H^r^i0 7it ^yv 

h^yKlOlS, lOlBk, 101C, 1 0 1-M*5± 

v*4. ^y ^ Kl 0 l SIS, MiEoHJS^ffiT-ift 
Bk, loic, ioim, 10 1 Ytt*n-Wx*38Wfc: 

[0 13 7] W KKl|***t-t*t»J!e-r5-f ^^r^ 
^108S. 108 Bk. 108C X 108 M, 108Y 

ftt>ft,Z> 0 KKtt^ -tix-t*ix3 6 0 dpi 

T6 4«<^«:fflpdsta:»te>ix. rttbwt, 12^103 
ap#optmfifi2 5 p i r-fcSo 

[0 13 8] EJl±<D«^joV>T, KIDElltai 
l/^-Xtb*), ^oT, ^yKl0 1Sil0 1Bk 
t OEgBtfi 1 / 2 ^ yfi/j:^ jfeat^fRjo^y 
> H6ft*S7 2 o d p i v K<OPttmai6»tt7. 
2KHz-C*>5:i^^ ^^KlOlS^^lWpt 
aSixT*^, Kl 0 lBkcoyy-/^^ V^^PfttJ 
"Stt5*-CO^WttO. 05sect45 a 

[0 13 9] (H1S09 3) El3^J;r/|gl5(c:^L/c^m 

1 (DMWkm 2 ^»^coM^S:^tf^-r 
lift <, *10«»*5j:W»2 0ilWSr«^^a:Hii-S 

5*H*ffl^!xKl'0 1S, ^7 7^1101^^ 
?ffl^yK10 1Bk-l, ^7^^0^20||^y^ 
ffl^y Kl 0 1 B k 2, ^7- <^9m$t**»v K (v^T 
^yKl'OlC, vify^^^KlOlM, -T^n — 
^^KlOlY) ^ N fE^^ft 10 3 ^«6^rplAJCf&o 



(17) 
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[0140] *|?Sfi^!l^^, ^KlOlBkl *5 it/' 
1 0 1 Bk 2^b^tt^tbthtU^tl,^^^^^C0^lc0 

SOalVN±*ii:^^ V^SrfflV\ Kl 0 1 S, 10 
ic, ioim. l o i Y^b-tix-PixttfflSixStoa 
321 3 (MS*) 



[0 14 1] *5816ffi|-C«ffli-5*l, Jg2cD^>-^,S: 

[0 14 2] 
[«1 3] 



[0 14 3] 





7 JIM* 






JttVJ— )V EH 


2WS5 




2 It MB 


* 




[«14] 

»14 C^5y^O»10«fK>^ (Bk 1)) 




5 OftME 








5JtMS 


y*&-VJ-fr EH 


0. IKSffi 
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*) INK JET PRINTING METHOD 

7)Abstract: 

ROBLEM TO BE SOLVED: To provide an Inkjet printing method for 
taining a more higher quality print by a method wherein an ink jet 
cording technique employing a pigment ink and a processing liquid is 
ilized. 

DLUTION: By giving an ink including a self-dispersion type pigment and a 
jment dispersed by a polymer dispersant or the combination of the ink 
eluding the self-dispersion type pigment and the ink including the pigment 
spersed by the polymer dispersant on a printing medium after the giving 
the processing liquid, which instabilizes the dispersed state in the water- 
sed medium of the pigment onto the printing medium, these inks are 
xed together under liquid state on the printing medium, resulting in 
solubilizing the pigment. 
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NOTICES * 

.pan Patent Office is not responsible for any 
mages caused by the use of this translation* 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] In the ink-jet print method including the process which records a picture on a print medium It has 2nd 
ocess; which makes the processing liquid containing either [ at least ] 1st process; which makes ink adhere on a print 
sdium using the ink-jet record method and polyvalent metal ion or its salt adhere on this print medium. This 1 st 
ocess is performed so that it may continue at this 2nd process and this ink and this processing liquid may touch in the 
ite of a liquid on this print medium, this ink The macromolecule dispersant for distributing the 1st pigment, 2nd 
gment, and this 2nd pigment in a water medium, Both ******, this 1st pigment, and this 2nd pigment are contained in 
is ink in the state of distribution. This 1st pigment is a pigment of self-distributed type with which at least one anionic 
sis is combined with the front face of this 1 st pigment through direct or other atomic groups. This 2nd pigment is a 
gment which this water medium can be made to distribute with a macromolecule dispersant. This macromolecule 
spersant contains either [ at least ] the macromolecule dispersant of the basis combined with the front face of this 1st 
gment, and like-pole nature, or the macromolecule dispersant of Nonion nature, this processing liquid The ink- jet print 
sthod characterized by being what destabilizes the distributed state of one [ which is contained in this ink / at least ] 
gment when it is given so that this processing liquid and this ink may touch in the state of a liquid on a print medium, 
laim 2] The ink-jet print method according to claim 1 which is at least one polyvalent metal cation chosen from the 
oup which this polyvalent metal ion becomes from calcium++, Cu++, nickel+-f , Mg++, Zn+++, Ba++, aluminum+-H-, 
rf-++, Cr+++, Co++, Fe++, La++, Nd+++, and Y+++. 

laim 3] The ink-jet print method according to claim 1 or 2 that this salt is a salt of at least one anion and polyvalent 
stal cation which are chosen from C1-, N03-, I-, Br-, C103-, and CH3COO-. 

laim 4] The ink-jet print method according to claim 1 to 3 that this salt concentration is 0.01 - 10% of range on the 
sis of the total mass of this processing liquid. 

laim 5] The ink-jet print method according to claim 4 that this salt concentration is 1 - 5% of range. 

laim 6] The ink-jet print method according to claim 5 that this salt concentration is 1 - 3% of range. 

laim 7] The aforementioned processing liquid is the ink-jet print method according to claim 1 to 6 that the osmosis 

eed is more than 5.0 (ml/m2 and msec 1/2) in Ka value by the Bristow method. 

laim 8] This ink is the ink-jet print method according to claim 1 to 7 that the osmosis speed is under one (ml/m2 and 
sec 1/2) in Ka value by the Bristow method. 

laim 9] Ink-jet print method:-COOM given in any of the claims 1-8 whose aforementioned anionic machines are at 
ist one chosen from the anionic machines shown below they are, -S03M, -P03HM, and -P03M2 (such M expresses 
dependency a hydrogen atom, alkali metal, ammonium, or organic ammonium, respectively), 
laim 10] The aforementioned atomic group is the ink-jet print method according to claim 1 to 9 which is the 
phthylene machine which may have the phenylene group which may have the alkylene machine of carbon numbers 1- 
:, and a substituent, or a substituent. 

laim 11] The ink-jet print method according to claim 1 to 10 that 80% or more of the particle of the 1st pigment of the 
ove is the particle size of 0.05-0.3 micrometers. 

laim 12] The ink-jet print method according to claim 1 1 that 80% or more of the particle of the 1st pigment of the 
ove is the particle size of 0.1-0.25 micrometers. 

laim 13] The ink-jet print method according to claim 1 to 12 currently distributed when the 2nd pigment of the above 
sorbs a macromolecule dispersant on the front face. 

laim 14] The ink-jet print method according to claim 1 to 13 that the aforementioned macromolecule dispersant is 
iher [ at least ] a sulfonic-acid system macromolecule dispersant or a carboxylic-acid system macromolecule 
spersant. 

laim 15] The ink-jet print method according to claim 1 to 14 that the 2nd pigment of the above contains two kinds of 
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jments with which structures differ at least. 

laim 16] The amount of the sum total with the 1 st pigment in this ink and the 2nd pigment is the ink-jet print method 
wording to claim 1 to 15 which is 0.1 - 1 5% on the basis of the total mass of this ink. 

laim 17] The ink-jet print method according to claim 16 that the amount of the sum total with the 1st pigment in this 
: and the 2nd pigment is 1 - 1 0% on the basis of the total mass of this ink. 

laim 18] The ink-jet print method according to claim 1 to 17 that the ranges of the rate of a mass ratio of this 1st 
pnent and the 2nd pigment are 5 / 95 - 97/3. 

laim 19] The ink-jet print method according to claim 1 8 that the ranges of the rate of a mass ratio of this 1 st pigment 
d the 2nd pigment are 1 0 / 90 - 95/5. 

laim 20] The ink-jet print method according to claim 1 9 that the ranges of the ratio of this 1 st pigment and the 2nd 
jment are 9 / 1 - 4/6. 

laim 21] The ink-jet print method containing more this 1st pigment than this 2nd pigment according to claim 1 to 20. 
laim 22] Either [ at least ] this 1 st pigment or the 2nd pigment is the ink-jet print method according to claim 1 to 21 
rich is carbon black. 

laim 23] The ink-jet print method according to claim 1 to 22 that this ink contains the color further, 
laim 24] The ink-jet print method according to claim 23 that this color is an anionic color. 

laim 25] The ink-jet print method according to claim 24 that this anionic color is at least one chosen from acid dye, a 
Dstantivity color, and a reactive dye. 

laim 26] The ink-jet print method according to claim 24 that this anionic color has a JISUAZO frame or a tris azo 
me. 

laim 27] In the ink-jet print method including the process which gives each of the 1st ink, the 2nd ink, and processing 
uid so that each may contact in the state of a liquid on a print medium It is that to which this 1st ink contains the self- 
itributed pigment with which at least one anionic machine is combined with the front face of a pigment particle 
ough direct or other atomic groups in a water medium as the 1st pigment, this 2nd ink The 2nd pigment, The 
icromolecule dispersant for distributing this 2nd pigment is included in a water medium. It is what this 2nd pigment 
ty distribute in this water medium with this macromolecule dispersant. This macromolecule dispersant contains either 
t least ] the macromolecule dispersant of the basis combined with the front face of this 1st pigment, and like-pole 
ture, or the macromolecule dispersant of Nonion nature. When this processing liquid is given so that this processing 
uid, this 1 st ink, and the 2nd ink may touch in the state of a liquid on a print medium including either [ at least ] 
lyvalent metal ion or its salt It is what destabilizes one [ at least ] distributed state of the pigment contained in each of 
s 1st ink and the 2nd ink. And the ink-jet print method characterized by performing grant to the print medium of this 
>cessing liquid in advance of the grant to the print medium of this 1st ink and this 2nd ink. 
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TAILED DESCRIPTION 



jtailed Description of the Invention] 
i01] 

le technical field to which invention belongs] this invention relates to the ink-jet print print method which prints a 
iracter, a picture, etc. on print media, such as a print form and an OHP form, using the liquid (processing liquid is 
led hereafter) made to insolubilize the ink containing color material, and the coloring material in this ink in detail 
mt the ink-jet print method. 

ascription of the Prior Art] it is a low running cost in low noise, an ink-jet print method can be printed high-speed, 
1 the miniaturization of equipment is easy for it, and it is easy to colorize - etc. - it is the method which has various 
/antages and is widely used in the printer, the copying machine, etc. Generally by such printer, the ink used from 
wpoints, such as print grace, such as print properties, such as a regurgitation property and fixing nature, bleeding of a 
tit picture, and optical reflection density, coloring nature, is chosen. By the way, it is just going to be known widely 
t ink will be divided roughly into two kinds, color ink and pigment ink, by the color material to contain. 
103] Among these, pigment ink is excellent in water resistance and lightfastness compared with color ink, and has an 
/antage, such as making clear character grace possible. On the other hand, as compared with color ink, fixing to a 
nt medium takes time, or, as for pigment ink, the inclination for the size of the ink dot by which the scratch-proof 
ure of the picture after fixing is also formed on a print medium of the ink which may not be enough and is breathed 
: by 1 discharging from a nozzle to become small is seen. That is, the pigment contained in pigment ink is made to 
;rcome the intermolecular force which usually mainly acts between the pigment particles which bring about 
idensation of a pigment particle using the electric repulsive force of a macromolecule dispersant etc., and is stably 
tributed in ink. Therefore, it is desirable to add a macromolecule dispersant according to the amount of a pigment in 

)04] Usually, in the paper, if the ink-jet recording method is used and printed in the paper, pigments will condense 
;h ink by osmosis on the paper of the solvent of ink, such as moisture, and evaporation into air. Under the present 
cumstances, the cohesive force of ink becomes strong, so that there are many amounts of the macromolecule 
persant contained in ink as behavior of the ink in the paper. Therefore, the path of the ink dot formed on a print 
:dium in the ink which has the fixed volume breathed out from the ink-jet head serves as a dot configuration still near 
: configuration where it was distorted at the time of becoming small and colliding with paper. Therefore, in order to 
tain the ink dot of the diameter of a dot required for record which has sufficient record concentration to form a 
:ture, and does not have generating of white **** etc., it is necessary to adjust the regurgitation volume of the ink 
m an ink-jet head to oversized. However, even if it performed such adjustment, delay of fixing to the print medium of 
: is conjointly caused with the fall of the permeability to Kaminaka by the cohesive force of the pigment particle to 
dch the macromolecule dispersant stuck being strong, or the scratch-proof nature of a record picture might be 

lo^In order to aim at expansion of the diameter of a dot, and improvement in fixing nature, also making ink contain 
•enetrating agent for the purpose of improvement in the permeability to the print medium of ink is considered. 
>wever, this may concur with the phenomenon which is not desirable, when aiming at high-definition record pictures, 
;h as degradation (degradation of circumference [ dot ] configurations, such as the so-called feathering) of a dot 
nfiguration, and osmosis (the so-called strike-through) of the ink to the rear face of paper. Moreover, since color 
iterial permeates the interior of a print medium, even if the diameter of a dot becomes comparatively large, OD of an 
c dot does not become not much high in many cases. Moreover, in the application to the business use of an ink jet 
nter for which positive expansion will be achieved from now on, it is expected that much more improvement m 
nting speed is called for. In process in which a record medium [ finishing / be / inadequate / the fixing nature to the 
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jord medium of ink / printing /, for example ] is discharged continuously, and the laminating is then carried out one by 
efrom the ink jet printer The laminating of the 2nd record medium discharged before fixing of the ink of the front 
;e of the 1st record medium discharged previously following on this 1st record medium is carried out to the printing 
■e of this 1st record medium. Possibility that the problem that the picture of the 1st record intermediation body surface 
confused, or the ink of the 1 st record medium adheres to the rear face of the 2nd record medium will arise can be 
nsidered. 

)06] Furthermore, the ink using the pigment of self-distributed type is proposed, and although expansion of the 
imeter of a dot can be aimed at compared with the ink containing the pigment distributed by said dispersant in this ink 
)bably because the cohesive force of the pigment in the paper is weak, it cannot be said that it is still enough. 
)07] Thus, it can be told to the print method which fills with high level the high optical density of various elements 
rich influence the grace of a record picture, for example, the fixing nature of ink, expansion of the diameter of an ink 
t, the homogeneity of the concentration within an ink dot, and the ink dot itself etc. that the room of research and 
velopment is much left behind. 

)08] The method of on the other hand giving ink and this ink, and the processing liquid that react on this print 
;dium in ink-jet print technology for the purpose of much more improvement in printing grace or picture grace (for 
ample, the water resistance of the picture on a print medium, improvement in optical density (OD), etc.) so that this 
: and this processing liquid react on a print medium is proposed until now, and is put in practical use. 
)09] 

:oblem(s) to be Solved by the Invention] This invention persons performed examination energetic about the ink-jet 
:ord technology which used together the processing liquid which has the reactivity of pigment ink and this pigment 
: that destroys the pigment dispersibility of this pigment ink at the time of record that a technical problem peculiar to 
pnent ink should be solved, harnessing the property which was excellent in pigment ink. As part of the examination, 
er giving processing liquid to a print medium front face, the record process which gives pigment ink so that it may be 
xed with this processing liquid on this print medium in the state of a liquid was carried out. The picture acquired as 
; result was observed even when grace fell rather rather than the picture which may be unable to satisfy about the 
ality and was formed by the pigment ink independent. In the combination of the pigment ink which specifically 
ntains the pigment distributed in the aquosity medium with the macromolecule dispersant as pigment ink, this 
pnent ink, and the processing liquid which reacts, there was a case where the fall of the optical density (OD) to which 
; area factor of an ink dot originates in a small thing was accepted. Although the reason which such a phenomenon 
Dduces is not clear, it is thought that it will be because the condensation on the print medium of the pigment in ink 
is sharply promoted with processing liquid. 

310] Therefore, although an area factor can be enlarged by increasing the amount of placing of pigment ink and 
provement in OD can be aimed at, it may be admitted that fixing nature is inferior in this case. Moreover, in a part for 
j side edge of the dot on the print medium obtained with the combination of the pigment ink which contains the 
jment of self-distributed type as pigment ink, this pigment ink, and processing liquid which reacts, the phenomenon 
lied "the so-called exudation" or so-called "mist" arose, and a clear dot might not be obtained. Drawing.! is the 
metic diagram of the dot which this "exudation" and "mist" produced, and "mist" section 7 by "exudation" is 
served around the reaction section of central pigment ink 8 and processing liquid 6. Drawing 2 is drawing which 
plains the generating mechanism of this phenomenon in presumption. 

31 1] If the pigment ink Ip which does not contain a macromolecule dispersant is given in piles to the position where 
s processing liquid S was given including a self-distributed pigment after processing liquid S is given to the print 
jdia P (especially regular paper etc.), generation of a reactant 9 will start (refer to drawing^ (b)). And while this 
iction advances, as shown in this drawing (c), "exudation" of a radial is mostly produced from the dot of a circle 
nfiguration, and it will be in the state by the reactant where "mist" started the circumference, by the whole dot. Since 
ch "exudation" or "mist" is similarly recognized to be well-known feathering, an appearance top degrades print grace. 
312] It is guessed that the "exudation" or the "mist" which were mentioned above are the phenomena chemical or 
llowing in micro. Although dispersant-less pigment ink has a comparatively large reaction rate in a reaction with the 
Dcessing liquid, the pigment which was being distributed for this reason produces distributed destruction in an instant 
d the cluster of a reactant is generated, the reactant of the shape of a detailed particle is also produced with this. And 
ice the reactant of the shape of this particle flows out with expansion at the nose of cam SP of osmosis to the print 
sdium of the processing liquid shown in drawin g 2 (c), it is thought that "above-mentioned exudation" and above- 
sntioned "mist" appear as the result. 

013] Thus, it was difficult for the event which this invention persons cannot predict to arise and to acquire a high- 
finition ink-jet record picture only by combining pigment ink and processing liquid simply. And for achievement of 
2 desired end of improving the fault of pigment ink, this invention persons have recognized that the further ED is 
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juired, harnessing the advantage of pigment ink using the ink-jet record technology using processing liquid. 
■ )14] Moreover, when the expansion to the business field of an ink jet printer is taken into consideration, it is thought 
tt much more improvement in printing speed comes to be required. One of the big technical problems in such a high 
ied printer is the fixing nature to the record medium of ink. When fixing nature is bad, printing on the previous front 
;e of a record medium is soiled, or the situation of the ink of the record medium with which the point was discharged 
the rear face of a consecutive record medium in process in which the laminating of the consecutive record medium is 
Tied out by the record-medium front face [ finishing / printing ] discharged previously adhering arises, and 
terioration of printing grace and the fine sight of printed matter may be spoiled. 

)15] this invention is made in view of the new technical knowledge found out by this invention persons who 
scribed above, and it aims at offering the ink-jet print method for obtaining a more nearly quality print using the ink- 
record technology using pigment ink and processing liquid. 

)16] Moreover, this invention sets it as other purposes to offer the ink-jet print method which enables high-speed 

ing to the record medium of ink, without spoiling the grace of a print object. 

)17] 

leans for Solving the Problem] One embodiment of the ink-jet print method that the above-mentioned purpose can be 
ained In the ink-jet print method including the process which records a picture on a print medium It has 2nd process; 
Lich makes the processing liquid containing either [ at least ] 1st process; which makes ink adhere on a print medium 
ng the ink-jet record method and polyvalent metal ion or its salt adhere on this print medium. This 1st process is 
(formed so that it may continue at this 2nd process and this ink and this processing liquid may touch in the state of a 
uid on this print medium, this ink The macromolecule dispersant for distributing the 1 st pigment, 2nd pigment, and 
s 2nd pigment in a water medium, Both ******, this 1st pigment, and this 2nd pigment are contained in this ink in 
te of distribution. This 1st pigment is a pigment of self-distributed type with which at least one anionic basis is 
cnbined with the front face of this 1st pigment through direct or other atomic groups. This 2nd pigment is a pigment 
lich this water medium can be made to distribute with a macromolecule dispersant. This macromolecule dispersant 
atains either [ at least ] the macromolecule dispersant of the basis combined with the front face of this 1st pigment, 
i like-pole nature, or the macromolecule dispersant of Nonion nature, this processing liquid When it is given so that 
s processing liquid and this ink may touch in the state of a liquid on a print medium, it is characterized by being what 
stabilizes the distributed state of one [ which is contained in this ink / at least ] pigment. 

)1 8] Moreover, other embodiments of the ink-jet print method that the above-mentioned purpose can be attained In 
; ink-jet print method including the process which gives each of the 1st ink, the 2nd ink, and processing liquid so that 
:h may contact in the state of a liquid on a print medium It is that to which this 1st ink contains the self-distributed 
jment with which at least one anionic machine is combined with the front face of a pigment particle through direct or 
ler atomic groups in a water medium as the 1st pigment, this 2nd ink The 2nd pigment, The macromolecule dispersant 
• distributing this 2nd pigment is included in a water medium. It is what this 2nd pigment may distribute in this water 
;dium with this macromolecule dispersant. This macromolecule dispersant contains either [ at least ] the 
icromolecule dispersant of the basis combined with the front face of this 1st pigment, and like-pole nature, or the 
icromolecule dispersant of Nonion nature. When this processing liquid is given so that this processing liquid, this 1st 
c, and the 2nd ink may touch in the state of a liquid on a print medium including either [ at least ] polyvalent metal ion 
its salt It is what destabilizes one [ at least ] distributed state of the pigment contained in each of this 1st ink and the 
d ink. And it is characterized by performing grant to the print medium of this processing liquid in advance of the 
int to the print medium of this 1 st ink and this 2nd ink. 

)19] According to each mode concerning this invention which was described above, an area factor can be large, and 
) can be very high, and the more nearly high-definition picture by which "mist" was moreover eased can be acquired, 
d various merits, such as improvement in scratch-proof nature and improvement in fixing nature, can be obtained. 
)20] Although the reason for the ability to acquire such an effect according to these embodiments is not clear, this 
/ention persons are checking the following facts by much experiments which revolve this invention. 
)21] That is, if the ink which contains the 1st pigment and 2nd pigment in the portion which gave this processing 
uid is given so that it may touch so that both may lap in the state of a liquid or after giving the processing liquid 
ntaining polyvalent metal ion or its salt to a print medium, an ink dot will spread comparatively greatly into the 
rtion which gave processing liquid, and will turn into an ink dot which has a big path. 

322] The pigment ink of macromolecule distributed type and the ink containing polyvalent metallic salt are given so 
it it may contact on a print medium, and the technology of suppressing the color mixture (bleeding) in the boundary 
rtion of a unique picture is indicated by for example, the USP551 8534 grade by destroying the distributed stability of 
s pigment. However, by examination of this invention persons, formation of the ink dot which has a big path which is 
served in each mode of the above-mentioned this invention was not observed in the combination of ink which is 
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licated by the above-mentioned advanced technology. 

323] this invention from these knowledge — setting ~ this ~ although each pigment and polyvalent metal ion react and 

; 1st and 2nd pigments produce condensation by coexisting with the processing liquid containing polyvalent metal ion 

a salt, they are guessed that the condensation effect of this polyvalent metal ion and each pigment is eased 

324] That is, the condensation by the reaction of the condensation and the 2nd pigment system (a macromolecule 

jpersant is also included) by the reaction of the 1 st pigment and polyvalent metal ion, and polyvalent metal ion The 

ength differs and one strong condensation effect is eased by the weak agglutination reaction relatively [ another side ]. 

rthermore, it is eased by existence of the 1st pigment and the powerful intermolecular force of the 2nd pigment in 

iction mixture is considered to be easy to diffuse ink in the longitudinal direction of space as the result. 

325] Moreover, although "mist" is seldom observed by the reaction time of the processing liquid and the 1st pigment 

ntaining polyvalent metal ion or a salt, consequently the diameter of a dot becomes large, there is almost no 

nerating of mist etc. and it is thought that edge sharpness becomes good. 

326] Moreover, since the big diameter of a dot can be formed also in the few amount of ink as described above, it 
its that it can do few, it waits for the macromolecule dispersant which becomes good [ fixing nature ] and is added in 
c with use of the 1st pigment, and fixing nature will become much more good. 

327] Moreover, in this mode, when processing liquid shall be excelled in the permeability over a print medium, fixing 
ture and the diameter of a dot become what was farther excellent. This is that the processing liquid which has 
rmeability to a print medium spreads promptly, and it is considered because a big dot can be formed early in order to 
rm the dot, while ink permeates, and it is easy to diffuse it and it reacts on a print medium front face, since a kind of 
c absorbing layer is formed in the front face of a print medium. 

328] Furthermore, in this mode, it is desirable to use the processing liquid which optimized polyvalent metal ion or 
* concentration of a salt, and the amount of grants, when attaining much more high definition-ization. 
329] If the concentration of polyvalent metal ion or a salt is about [ of the pigment concentration in ink ] 1/3, it does 
t need to become what also has high enough OD, and does not need to make concentration high more than required. 
330] Moreover, the one where the concentration of polyvalent metal ion or a salt is lower than pigment concentration 
comes what also has desirable fixing nature. It is making it 1 / 8 - 1/2 to ink about the amount of grants of processing 
uid, and OD and edge sharpness become good and are desirable. 

33 1] That is, it enables OD for there to be "no MOYA" highly and to form the very high-definition picture excellent 

;o in fixing nature on a print medium in short fixing time the above result. 

332] 

mbodiments of the Invention] (Operation form 1-1) The ink-jet recording method concerning 1 operation form of this 
/ention The processing liquid containing the ink containing the 1st pigment and 2nd pigment, this ink, the polyvalent 
2tal ion that reacts, or a salt, It ******, this processing liquid is first given to a print medium, subsequently to this 
int medium this ink is given, and the process which forms a picture dot is included by contacting this processing 
d this ink in the state of a liquid, and making them react on this print medium. 

333] (Ink) As an example of the ink which can be used for the above modes It is ink which contains the 1 st pigment 
d the 2nd pigment in the state of distribution in a water medium as a color material. This 1 st pigment is a pigment of 
If-distributed type with which at least one anionic basis is combined with the front face of this 1st pigment through 
;ect or other atomic groups. This 2nd pigment is a pigment which this water medium can be made to distribute with a 
acromolecule dispersant. The ink which contains the macromolecule dispersant with which this ink contains either [ at 
ist ] the basis further combined with the front face of this 1st pigment, like-pole nature, i.e., an anionic macromolecule 
jpersant, or the macromolecule dispersant of Nonion nature as a dispersant for distributing this 2nd pigment is 
sntioned. Hereafter, this ink is explained one by one. 

034] (The 1st pigment) the pigment of self-distributed type is stabilized to the liquid which mixed water, the water- 
luble organic solvent, or these, maintains a distributed state, without using dispersants, such as a water-soluble- 
•lymer compound, and points out a pigment which does not produce a pigment comrade's floe which causes trouble to 
■imal ink **** from the orifice using ink-jet record technology in this liquid 

035] (Anionic self-distribution CB) What combined at least one anionic machine with the pigment front face through 
rect or other atomic groups as such a pigment, for example is used suitably, and a concrete example contains the 
rbon black which at least one anionic machine has combined with the front face through direct or other atomic groups. 

036] As an example of the anionic machine combined with such carbon black, -COOM, -S03M, -P03HM, and - 
)3M2 grade (however, M in a formula expresses a hydrogen atom, alkali metal, ammonium, or organic ammonium) 
5 mentioned, for example. 

037] As an alkali metal of the above "M", a lithium, sodium, a potassium, etc. are mentioned and monochrome or 
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nethylammonium, monochrome or triethyl ammonium, monochrome, or TORIMETA Norian ammonium is 
mtioned as organic ammonium of "M", for example. 

)38] In these anionic machines, since especially -COOM and -S03M have the large effect of stabilizing the 
itributed state of carbon black, they are desirable. 

)39] By the way, as for the above-mentioned various anionic machines, it is desirable to use what was combined on 
j surface of carbon black through other atomic groups. As other atomic groups, the naphthylene machine which is not 
placed [ the phenylene group which is not replaced / the shape of a straight chain of the carbon atoms 1-12, a 
inched-chain alkylene machine substitution, or /, substitution, or ] is mentioned, for example. As an example of the 
bstituent which may be combined with the phenylene group or the naphthylene machine here, the shape of a straight 
ain, a branched-chain alkyl group, etc. of carbon numbers 1-6 is mentioned. 

)40] As an example of the anionic machine combined on the surface of carbon black through other atomic groups, 
hough -C2H4COOM, -PhS03M, -PhCOOM, etc. are mentioned (however, Ph expresses a phenyl group and M is 
nilarly defined as the above), of course, it is not limited to these, for example. 

341] The carbon black which combined with the front face an anionic machine which was described above through 
ect or other atomic groups can be manufactured by the following methods. 

342] That is, the method of oxidizing commercial carbon black by sodium hypochlorite is mentioned as a method of 
reducing -COONa into a carbon black front face. 

343] Moreover, for example, as a method of combining -Ar-COONa basis (however, Ar expressing an aryl group.) 
th a carbon black front face, although the method of making the diazonium salt which made the nitrous acid act on a 
12-Ar-COONa basis, and combining with a carbon black front face is mentioned, of course, this invention is not 
cessarily limited to this. 

)44] By the way, as for especially the pigment (the 1st pigment) of self-distributed type that the ink concerning this 
eration gestalt is made to contain, it is desirable that the 80 O.05-0.3-micrometer% or more shall be the thing of the 
rticle size which is 0.1-0.25 micrometers. The adjustment method of such ink is as having explained in full detail in 
5 example mentioned later. 

345] (The 2nd pigment) As for the 2nd pigment which can be used for the ink of this operation gestalt, the dispersion 
jdium of ink and the pigment which can specifically be distributed by operation of a macromolecule dispersant to an 
uosity medium are mentioned. That is, the pigment which the front face of a pigment particle may be made to 
;tribute stably to an aquosity medium for the first time as a result to which the macromolecule dispersant stuck is used 
itably. And as such a pigment, carbon black pigments, such as furnace black, lamp black, acetylene black, and 
annel black, are mentioned, for example as black pigment, for example. As an example of such a carbon black 
jment, it is independent, or the following can be combined suitably and can be used, for example. 
346] Carbon-black pigment: - Raeburn (Raven) 7000, Raeburn 5750, Raeburn 5250, Raeburn 5000ULTRA, Raeburn 
00, Raeburn 2000, Raeburn 1500, Raeburn 1250, Raeburn 1200, Raeburn 1190 ULTRA-II, Raeburn 1170, Raeburn 
55 (above made in Colombia); 

Hack PARUZU(Black Pearls) L, legal (Regal) 400R, legal 330R, legal 660R, Mogul (Mogul) L, MONAKU 
lonarch) 700, MONAKU 800, MONAKU 880, MONAKU 900, MONAKU 1000, MONAKU 1 100, MONAKU 1300, 
ONAKU 1400, VARUKAN (Valcan) XC-72R (above Cabot Corp. make); 

Tie color black (Color Black) FW1 , the color black FW2, color black FW2V, The color black 1 8, the color black 
V200, the color black SI 50, the color black SI 60, the color black SI 70, the pudding tex (Printex) 35, the pudding tex 
The pudding tex V, pudding tex 140U, pudding tex MOV, the special black (Special Black) 6, the special black 5, 
ecial black 4A, special black 4 (above Degussa make); 

Jo.25, No.33, No, 40, No.47, No.52, No.900, No.2300, MCF-88, MA600, MA7, MA8, MAI 00 (above Mitsubishi 
lemical make). 

047] As other black pigment, magnetic-substance particles, titanium blacks, etc., such as a magnetite and a ferrite, can 
mentioned. 

048] Moreover, blue pigment, red pigments, etc. can be used in addition to the black pigment described above. 
049] (The amount of color material, quantitative ratio) this — the amount of the color material which set the 1 st and 
d pigments - the ink whole quantity — receiving — 0.1 to 1 5 mass % — it is one to 10 mass % more preferably 5/ 
lass criteria) of ratios of the 1st pigment and the 2nd pigment is depended 95 - 97/3, and its range of 10 / 90 - 95/5 is 
eferably desirable. It is the 1st pigment / 2nd pigment =9 / 1 - 4/6 still more preferably. 

050] Another, still more desirable range is a range with many 1st pigment. When there are many such 1st pigments, 
ibility including the reliability by there being little wetting of the regurgitation stability, especially regurgitation 
ficiency of a head, or a delivery side is demonstrated as well as the distributed stability as ink. 

051] Moreover, since ink spreads on the surface of paper effectively, the ink with few 2nd pigment as behavior of the 
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in the paper to which the macromolecule dispersant stuck is presumed that the uniform thin film by the 
cromolecule dispersant is formed in a front face, and its scratch-proof nature of a picture also improves according to 
effect. 

'52] It sticks to the macromolecule dispersant for making an aquosity medium distribute the 2nd pigment on the front 
e of the 2nd pigment, and what has the function for it to be stabilized to an aquosity medium and to make it distribute 
2nd pigment is used suitably. As an example of such a macromolecule dispersant, an anionic macromolecule 
persant and a Nonion nature macromolecule dispersant are mentioned. 

i53] (Anionic macromolecule dispersant) The polymer of the monomer as a hydrophilic radical and the monomer as a 
Irophobic radical, its salt, etc. are mentioned. As an example of the monomer as a hydrophilic radical, a styrene 
fonic acid, alpha, beta-ethylene nature unsaturated carboxylic acid, alpha, beta-ethylene nature unsaturated- 
boxylic-acid derivative, an acrylic acid, an acrylic-acid derivative, a methacrylic acid, a methacrylic-acid derivative, 
laleic acid, a maleic-acid derivative, an itaconic acid, an itaconic-acid derivative, a fumaric acid, a fumaric-acid 
ivative, etc. are mentioned, for example. 

>54] Moreover, as an example of the monomer as a hydrophobic component, styrene, a styrene derivative, 
yltoluene, a vinyltoluene derivative, vinyl naphthalene, a vinyl naphthalene derivative, a butadiene, a butadiene 
ivative, an isoprene, an isoprene derivative, ethylene, an ethylene derivative, a propylene, a propylene derivative, the 
yl ester of an acrylic acid, the alkyl ester of a methacrylic acid, etc. are mentioned, for example. 
)55] In addition, a salt is not limited to these here, although onium compounds, such as hydrogen, alkali metal, an 
monium ion, an organic ammonium ion, phosphonium ion, sulfonium ion, an oxonium ion, stibonium ion, 
TANNONIUMU, and iodonium, etc. are specifically mentioned. Moreover, you may add suitably a polyoxyethylene 
chine, a hydroxyl group, an acrylamide, an acrylamide derivative, dimethylaminoethyl methacrylate, ethoxy ethyl 
thacrylate, butoxyethylmethacrylate, ethoxytriethylene methacrylate, methoxy polyethylene-glycol methacrylate, a 
iyl pyrrolidone, a vinylpyridine, vinyl alcohol, alkyl ether, etc. to the above-mentioned polymer or its salt. 
)56] (Nonion nature macromolecule dispersant) The example of a Nonion nature macromolecule dispersant contains a 
lyvinyl pyrrolidone, a polypropylene glycol, a vinyl-pyrrolidone-vinyl acetate copolymer, etc. 

)57] Although the ink of this mode can be obtained by the 1st pigment's, 2nd above-mentioned pigment's, and above- 
;ntioned macromolecule dispersant's choosing the combination suitably, and making it distribute and dissolve in an 
josity medium In using the pigment of self-distributed type with which at least one anionic basis is combined on the 
face of the pigment through direct or other atomic groups as the 1st pigment By making a macromolecule dispersant 
itain at least combining one side chosen from an anionic macromolecule dispersant and the macromolecule dispersant 
Nonion nature, the stability of good ink is securable. 

)58] Although the rate in the inside of the ink of the 2nd pigment and the macromolecule dispersant which distributes 
s a mass ratio and 5:0.5-5:2 are desirable, it is not restricted to it. 

)59] (Aquosity medium) As an aquosity medium used as the dispersion medium of the pigment of the 1st and 2, the 
ng containing water independence or water, and the water-soluble organic solvent is used. As this water-soluble 
janic solvent, for example Methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, sec- 
tyl alcohol, tert-butyl alcohol, isobutyl alcohol, Alkyl alcohols of the carbon numbers 1-5, such as n-pentanol; A 
nethylformamide, Amides, such as a dimethylacetamide; Ketones, such as an acetone and diacetone alcohol, or a 
to-alcohols; tetrahydrofuran, Ether, such as a dioxane; A diethylene glycol, a triethylene glycol, A tetraethylene 
/col, a dipropylene glycol, tripropylene glycol, Oxyethylene or oxypropylene copolymers, such as a polyethylene 
rcol'and a polypropylene glycol; Ethylene glycol, A propylene glycol, a trimethylene glycol, a triethylene glycol, The 
:ylene glycol; glycerol in which alkylene machines, such as 1, 2, and 6-hexane triol, contain 2-6 carbon atoms; The 
lylene glycol monomethyl (or ethyl) ether, Low-grade alkyl ether, such as the di ethylene-glycol monomethyl (or 
iyl) ether and the triethylene-glycol monomethyl (or ethyl) ether; The triethylene-glycol dimethyl (or ethyl) ether, 
w-grade dialkyl ether of polyhydric alcohol, such as the tetraethylene-glycol dimethyl (or ethyl) ether; A 
)noethanolamine, Alkanolamines, such as a diethanolamine and a triethanolamine; sulfolane, N-methyl-2-pyrrdlidone, 
pyrrolidone, 1, and 3-dimethyl-2-imidazolidinone etc. is mentioned. These water-soluble organic solvents can be used 
\o as mixture, even if independent, although there is especially no limit about the content of the above-mentioned 
iter-soluble organic solvent - 60 mass [ of the ink whole quantity ] % - 5 - 40 mass % is a suitable range still more 

sferably . 
360] (Permeability to the record medium of ink) this operative condition containing the various components explained 
ove - ink [ like ] When Ka value is adjusted to under one (ml-m-2 and msec- 1/2) paying attention to the permeability 
er a print medium, have very uniform concentration by the combined use with the processing liquid mentioned later, 
d an edge is sharp. And the picture dot excellent in the fixing speed and fixing nature to a print medium can be 
tained. The permeability over the print medium of ink is explained below. 



Page 7 of 17 



)61] It is the permeability of ink lm 2 If expressed with the amount V of ink of a hit, it is known that the amount V of 
z osmosis in the time t after breathing out an ink drop (a unit is a milliliter /m2=mum) is expressed by the Bristow 
jthod as shown below. 
=Vr+Ka 1/2 (however, t>tw) (t-tw) 

mediately after an ink drop trickles into a print medium front face, it is most that an ink drop is absorbed in a surface 
ncavo-convex portion (portion of the granularity of the front face of a print medium), and the interior of a print 
idium is hardly permeated. Time in the meantime is [ the amount of absorption to tw (wet time) and the concavo- 
nvex section in the meantime ] Vr. If the elapsed time after dropping of an ink drop exceeds tw, the amount V of 
nosis will increase only the part proportional to the l/2nd power of the time (t-tw) which exceeded. Ka is the 
jportionality coefficient of this increment and shows the value according to osmosis speed. 

)62] Ka value was measured using the dynamic permeability testing device S of the liquid by the Bristow method 
ade in an Oriental energy machine factory). In this experiment, PB form of Canon, Inc. which is these people was 
sd as a print medium (recording paper). This PB form is the recording paper which can be used for the both sides of 
5 copying machine and LBP which used the electrophotography method, and the print using the ink-jet recording 
sthod. 

)63] Moreover, the same result was able to be obtained also to the PPC form which is an electrophotography form of 
non, Inc. 

)64] Ka value is decided by the kind of surfactant, the addition, etc. For example, ethyleneoxide - Permeability 
comes high by adding a nonionic surfactant called 2, 4, 7, the 9-tetramethyl-5-crepe de Chine -4, and 7-diol (ethylene 
ide-2, 4 and 7, 9-tetramethyl-5-decyen-4, 7-diol) (it writes hereafter with a tradename "ASECHIRE Norian 
I" (Kawaken Fine Chemicals Co., Ltd. make)). 

)65] Moreover, when it is ink (a content rate is 0%) with which ASECHIRE Norian is not mixed, permeability is low 
d has a property as addition system ink specified later. Moreover, when ASECHIRE Norian EH is mixed at 1% of a 
ntent rate, it has the property which permeates the interior of the recording paper for a short time, and has a property 
high permeability ink specified later. And the ink with which ASECHIRE Norian EH is mixed at 0.35% of a content 
e has a property as both middle half-permeability ink. 
)66] 





Kai 
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ie above-mentioned table 1 shows Ka value, an ASECHIRE Norian content, and surface tension (mN/m (dyne/cm)) 
>) about each of "addition system ink", "half-permeability ink", and "quantity permeability ink." What has Ka value 
ge [ the permeability of each ink to the recording paper which is a print medium ] becomes high. That is, what has 
lall surface tension becomes high. 

367] Ka value in Table 1 is measured using the dynamic permeability testing device S of the liquid by the Bristow 
2thod (made in an Oriental energy machine factory) like the above-mentioned. PB form of above-mentioned Canon, 
was used for the experiment as a record form. Moreover, the same result was able to be obtained also to the PPC 
rm of above-mentioned Canon, Inc. 

368] Here, an ASECHIRE Norian content rate is 0.7% or more, and the ink of the system specified as "quantity 
rmeability ink" is the thing of the range from which the good result was obtained about permeability. And as criteria 
the permeability which the ink of this embodiment is made to support, it is desirable to carry out to under Ka value of 
ddition system ink", 1.0 [ i.e., ], (ml-m-2 and msec-1/2), and below 0.4 (ml-m-2 and msec-1/2) is especially desirable. 
069] (Addition of a color) You may add a color further in the above-mentioned ink of a mode. Namely, the ink which 
ded the color further to the ink containing the dispersant for making a water medium distribute the 1st pigment, the 
d pigment, and the 2nd pigment can form the picture dot which was more excellent with the combined use with the 
ocessing liquid mentioned later on a print medium in short fixing time. Moreover, although it is as having stated 
eviously that the cohesive force of the 2nd pigment is eased by existence of the 1 st pigment, it is eased by one more 
;p of addition of a color, and the cohesive force of the 2nd pigment is considered that the absorptivity of ink can 
ppress effectively the ununiformity of print pictures, such as a "crack" etc. which is easy to produce in a bad record 
sdium as compared with a regular paper etc., by it. It is desirable to adopt the color of the polarity of a basis and like- 
•le nature combined with the front face of the 1st pigment as a color which can be used here, for example, an anionic 
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lor etc. is mentioned. 

)70] (Anion color) As a meltable anion color, well-known acid dye, a substantivity color, a reactive dye, etc. are 
itably used to the water medium which can be used with this operation form which was described above. Moreover, it 
good to use especially the color which has JISUAZO or a tris azo skeletal structure as a color skeletal structure 
rferably. Furthermore, it is also desirable that it is with two or more sorts of colors from which a skeletal structure 
■fers. You may use colors, such as cyanogen, a Magenta, and yellow, in the range from which a color tone does not 
¥er greatly as a color to be used except a black color. 

371] (Addition of a color) Although 5 mass [ of the whole color material ] % - 60 mass % is sufficient, when it takes 

0 consideration utilizing more effectively the effect of having mixed the 1st and 2nd pigments as an addition of a 
lor again, it is desirable to carry out to under 50 mass %. Furthermore, when considering as the ink which usually 
night the printing property in the paper as important, it is desirable to consider as 5 mass % - 30 mass %. 

)72] (Processing liquid) Next, as an example of the processing liquid which can be used for the above-mentioned 
)de, at least one pigment in the aforementioned ink, the polyvalent metal ion which reacts, or a salt is included in the 
)cessing liquid. As this polyvalent metal ion, a multiple- valued cation can be mentioned as a desirable thing. At least 
e polyvalent metal cation chosen from the group which consists of calcium++, Cu++, nickel++, Mg++, Zn-H-+, Ba++, 
iminum+++, Fe+++, Cr+++, Co++, Fe++, La++, Nd+++, and Y+++ as a multiple- valued cation can be used. As a 
)ical and desirable anion which can combine with these cations and can form a salt, although there are C1-, N03-, I-, 
-, C103-, and CH3COO-, for example, it is not restricted to this. As for the effective solution containing the 
lyvalent metal cation described here, it is desirable that the salt concentration is about 0.01 - 10% both in quality and 
quantity. The range of more desirable salt concentration is 1 - 5%. Furthermore, the range of desirable salt 
ncentration is 1 - 3%. 

)73] Both this processing liquid is based on being a color tone which does not affect the color tone of the picture 
med in the ink used for record, for example, colorlessness. However, it is one of the embodiments of this invention to 
d color material in processing liquid and to also make this processing liquid participate in image formation positively, 
this case, the example of the color material which can be used for coloring of processing liquid contains direct dye, 
id dye, basic dye, a disperse dye, and a pigment. When the function of the processing liquid concerning this invention 
destabilize the dispersibility of the pigment in the ink especially used for both records including either [ at least ] 
lyvalent metal ion or its salt is taken into consideration, as for polyvalent metal ion or its salt, it is desirable to adopt 

1 color material by which fusibility is maintained, without reacting. The example of such a color material for example 
I. acid yellow 23; C. I. acid red 52,289; C. - I. acid blue 9;C. - I. reactive red 180;C.I. direct blue 189 and 199;C.I. 
sic yellow 1, 2, 11, 13, 14, 19,21,25,32,33, 36, and51;C.I. basic orange 2, 15 and 21, and 22;C.I. basic red 1,2, 9, 

, 13, 37, 38, 39, 92; C. I. basic violet 1, 3, 7, 10, and 14;C.I. basic blue 1, 3, 5, 7, 9, 19, 24, 25, 26, 28, 29, 45, 54, 
i 65;C.I. basic green 1 , and 4;C.I. basic Brown 1, the 12;C.I. basic blacks 2 and 8, the Magenta color further shown by 
j following general formula (I) are included. 
)74] 

Drmula 1] 




addition, "S" expresses -S03X (however, X, alkali metal etc.) among the above-mentioned general formula (I). 
D75] Even if it uses by one kind, you may use these water soluble dyes combining two or more sorts. Moreover, the 
ncentration of these water soluble dyes has the desirable range of 0.1 - 20 mass % to for example, the processing 
uid whole quantity. 

376] The polyvalent metal ion mentioned above as a component of others which constitute the aforementioned 
Dcessing liquid or the concentration of a salt, water, the water-soluble organic solvent, and other additives may also be 
;luded. As a water-soluble organic solvent, amides, such as a dimethylformamide and a dimethylacetamide Ether, 
ch as ketones, such as an acetone, a tetrahydrofuran, and a dioxane, Polyalkylene glycols, such as a polyethylene 
/col and a polypropylene glycol Ethylene glycol, a propylene glycol, a butylene glycol, A triethylene glycol, 1 and 2, 
lexane triol, a thiodiglycol, Alkylene glycol, such as a hexylene glycol and a diethylene glycol An ethylene glycol 
sthyl ether, the diethylene-glycol monomethyl ether, The low-grade alkyl ether of polyhydric alcohol, such as the 
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ethylene-glycol monomethyl ether Others [ monohydric alcohol /, such as ethanol, isopropyl alcohol n-butyl alcohol, 
d-isobutyl alcohol, ], A glycerol, a N-methyl-2-pyrrolidone, 1, 3-dimethyl imidazolidinone, a triethanolamine, a 
[folane, a dimethyl SARUHOKI side, etc. are used. Although there is especially no limit about the content of the 
ove-mentioned water-soluble organic solvent, 5-40 mass % is a suitable range preferably to five to 60 mass % of 
>cessing **** mass, and a pan. 

377] And in this mode, as for this processing liquid, it is desirable to adjust so that it may have high permeability to a 
nt medium, when aiming at improvement in the fixing speed to the print medium of a picture dot, and the 
provement of fixing nature. Then, as for processing liquid, it is desirable that the osmosis speed is more than 5.0 
l/m2 and msec 1/2) in Ka value by the Bristow method. 

)78] Fundamentally, if the grant sequence to the print medium of the ink in this operation gestalt and processing 

uid is the sequence that it precedes giving ink to a print medium and processing liquid is given as mentioned above, it 

i acquire the predetermined effect mentioned above. 

)79] It is contained in the range of this invention, when above-mentioned sequence is realized by the scan of the 
lltiple times to the same field which sandwiched the ejection, respectively, if it is concerning the concrete 
mposition which defines this grant sequence when using the head of a serial type. 

)80] As mentioned above, although the ink of this operation gestalt is succeedingly given to the grant to the print 
sdium of processing liquid, it is not limited to one drop which has been mentioned above as the number of grants of 
s ink. 

)81] For example, the 1st pigment can make conversely the ink which the ink given by being good also as what gives 

0 drops of ink succeedingly to grant of processing liquid, and preceding in these two drops preferably in that case has 
>re rates of the 2nd pigment than the 1st pigment, and is given after that what has more rates than the 2nd pigment. 
)82] When giving two or more drops of ink as mentioned above, and giving one drop for the total amount of the ink 
/en, it is desirable to make it almost equal. If it puts in another way, when according to the operation gestalt of this 
/ention dividing into plurality and giving ink, even if the amount of each drop decreases according to the number of 
rtitions, the predetermined effect mentioned above can be acquired. 

)83] Next, as long as each effect of this operation gestalt fundamentally mentioned above shows up like the grant 
luence mentioned above, no matter the time difference to which the processing liquid and ink in this operation gestalt 
» given may be what time difference, it is contained within the limits of this invention. 

)84] That is, the reaction of ink and processing liquid is produced in various modes by time after processing liquid is 
/en until ink is given. For example, even when the above-mentioned time is short, it is also observed that sufficient 
iction of a pigment etc. and processing liquid is produced and each effect of this operation gestalt and the effect which 
ppresses "mist" especially may be produced at least, the circumference section, i.e., the edge section, of the dot in 
lich they put and are formed. 

385] From such a point, the "reaction" of ink and processing liquid shall mean not only an overall reaction but setting 
» edge section etc. in part and reacting on these specifications. Furthermore, after permeating into a print medium, 
len reacting, it shall contain. Moreover, the mode of all these reactions defines this invention as the thing belonging to 
j criteria of "touching in the state of a liquid." 

386] The hue (kind), the concentration, and those number of the ink given with this operation gestalt are combinable 
th arbitration, as long as it follows in order of the grant mentioned above. For example, as a kind of ink, generally 
ick (Bk), yellow (Y), a Magenta (M), and cyanogen (C) can be used, and ** and light **, Inc. can be used about each 
hese ] color. You may be the composition which uses at least one of yellow ink, Magenta ink, and the cyano ink as the 
xed ink of this operation gestalt, still more specifically uses processing liquid for this, and is given in this sequence. 
387] The most desirable gestalt in such a combination that can apply this invention uses the mixed ink containing both 

1 1 st pigment and the 2nd pigment as black ink. It is because each effect of these operation gestalten, such as OD 
lue increase and suppression of "mist", can contribute most effectively to the print grace of characters, such as a 
aracter, according to this gestalt. 

388] moreover - although the method of giving these ink etc. to a print medium can consider various things, such as 
s method of contacting an application, ink, etc. to a direct print medium, and giving them, and any grant method is the 
ng of this invention within the limits - most - ****** - a gestalt is the thing of an ink-jet method which used the 
int head And the combination of a print head and its array as the regurgitation section can be defined in this case 
cording to the combination of the kind of ink including the grant sequence and processing liquid which were 
sntioned above. 

389] The above-mentioned grant sequence etc. becomes possible by composition of specifically arranging the head of 

c and processing liquid in the direction to which a print head moves relatively to a print medium. 

090] Furthermore, grant of the above-mentioned ink which both [ which arranged the ink delivery in the range 
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[responding to full / of the print field in the print medium of such composition conveyed ] the so-called full multi-type 
print head and the print head of the serial type which performs movement for a scan to a print medium require for this 
mention, and processing liquid is enabled more as concrete composition. 

)91] moreover — although anything of well-known methods, such as a piezo method, is employable as an ink ****** 
>e of these print heads -- most - ****** - a form is the thing of ****** which is made to produce air bubbles in ink 
processing liquid using heat energy, and breathes out ink or processing liquid with the pressure of these air bubbles 
)92] Furthermore, since the range which ink and processing liquid are breathed out by each print head, and laps by it 
usually controlled by the pixel unit which constitutes a print picture etc., the above-mentioned ink etc. is breathed out 
the same position and piled up. However, application of this invention is not restricted to such composition. For 
ample, the part and processing liquid of a dot of ink lap, processing liquid is thinned out and given to the composition 
lich the predetermined effect of this operation form produces, and the data of each pixel, and the composition to 
lich the processing liquid which flows by blot etc. from a contiguity pixel, a pigment, etc. react is also included in the 
lge of this invention. If it puts in another way, all the modes that utilize for formation of an ink-jet picture the reaction 
the ink and processing liquid which are applied to this invention on a record medium will be the things of this 
mention within the limits. 

)93] (Operation form 1-2) Other operation forms of this invention are explained below. 

)94] This operation form makes [ of permeability ] processing liquid high in the operation form mentioned above, and 
ns at much more high-speed fixing by this. 

)95] High-speed fixing is the main composition for improvement in the speed of print speed, i.e., the improvement in 
hroughput. By gathering the drive frequency of a print head, and the bearer rate of a print medium, the improvement 
a throughput is directly possible. However, when the ink on the print medium by which the print was completed and 
per was delivered to it etc. has not been established, subsequent handling is inconvenient, and if it is in the 
mposition to which the laminating of the print medium to which paper was delivered is carried out, there is also a 
ssibility of soiling other print media in non-established ink. 

)96] That is, in the various factors which contribute to improvement in the speed of this print speed, what is 
collected directly is a speed to which the print medium which the print completed is delivered as mentioned above, 
d, therefore, this is in the bearer rate of a print medium, or the scan speed of a print head. That is, a scan speed will be 
nnected with the delivery speed of the print medium which the print completed as a result if the bearer rate of the 
nt medium in print operation means delivery speed as it is if it is in the equipment using the so-called full multi-type 
print head, and it is in the equipment using the print head of a serial type. And the bearer rate of the above-mentioned 
nt medium etc. correlates with the ink **** period to a pixel through the resolution, i.e., the dot density, of a print, 
lat is, if it is in the composition which prints one pixel in the ink breathed out from two or more print heads, when 
ing and considering the above-mentioned resolution, a **** period, the above-mentioned bearer rate, etc. to the pixel 
rrelate. 

397] In this operation gestalt, even when what has an osmosis speed small as ink is especially adopted by using the 
Dcessing liquid which has a big osmosis speed for the improvement in OD value etc., comparatively quick fixing is 
ained. 

398] (Operation gestalt 2) although the operation gestalt of the above 1st mainly explained the gestalt using the ink 
ntaining the 1st pigment and the 2nd pigment — this - the gestalt which made separate ink contain the pigment of 1 
d the 2nd pigment is also the thing of the criteria of this invention 

399] (Operation gestalt 2-1) This mode is given so that each may contact the 1st ink containing the 1st pigment, the 
d ink containing the 2nd pigment, and this 1st row in the state of a liquid on a print medium front face with the 2nd 
c in the processing liquid which reacts. And then in advance of the grant to the record medium of the 1 st ink and the 
d ink, this processing liquid can give, and the various effects of this invention described above also by this can be 
quired. In addition, the ink containing the ink containing the 1 st pigment and the 2nd pigment can be prepared using 
ch component explained in the 1st previous embodiment. The pigment concentration in that case can also be used by 
5 ratio explained in the 1st previous embodiment. 
100] 

xample] Although the example of this invention is explained in detail, referring to drawing, this invention can 
mbine not only an example such but these further, or can apply them also to the technology of other fields which 
nnote the same technical problem. 

101] (Example 1-1) Drawin g 3 is the side elevation showing the outline composition of the full line type print 
uipment concerning the 1st example. The ink-jet print method which prints by breathing out ink or processing liquid 
>m the print head (regurgitation section) of two or more full line types arranged in the predetermined position along 
j conveyance direction (the inside of this drawing, the direction of arrow A) of the record medium as a print medium 
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ased for this print equipment 1, it is controlled by the control circuit of drawing 4 mentioned later, and operates. 
102] lOlg of head groups — each — the cross direction (direction perpendicular to the space of drawing) of the 
wording paper 103 with which each of print head 101S, lOlBk, and 101C, 101M and 101Y is conveyed in the 
ection of A in drawing — about 7200 ink deliveries — arranging — a maximum of — it can print to the recording paper 
A3 size The recording paper 103 is conveyed by rotation of the resist roller 1 14 of the couple driven by the motor for 
aveyance in the direction of A, and after the guide plate 1 15 of a couple shows around and register doubling at the 
se of cam is performed, it is conveyed with the conveyance belt 111. The conveyance belt 111 which is an endless 
It is held with two rollers 1 1 2 and 113, and the shift of the vertical direction of the top portion is regulated by the 
tten 104. The recording paper 103 is conveyed by the rotation drive of the roller 113 being carried out. In addition, 
sorption of the recording paper 1 13 to the conveyance belt 1 1 1 is performed by electrostatic adsorption. The rotation 
ve of the roller 1 13 is carried out in the direction which conveys the recording paper 103 in the direction of arrow A 
driving sources, such as a non-illustrated motor. The recording paper 103 with which the conveyance belt 111 top 
is conveyed and record was performed by 101 g of recording head groups in the meantime is discharged on a stocker 
6. 

103] the object for ******** to which each print head of 101 g of recording head groups breathes out processing 
uid - each head for ** head lOlBk and color ink (cyano head 101C, Magenta head 101M, and yellow head 101 Y) 
tich breathes out the ink of the black explained with head 101S and the above-mentioned operation form 1 is arranged 
>ng the conveyance direction A of the recording paper 103 as illustration And the character of black and the print of a 
lor picture are attained by ****** which breathes out the ink and processing liquid of each color by each print head. 
104] D rawin g 4 is the block diagram showing the control composition of the print equipment 1 of the full line type 
)wn in drawing 3 . 

105] A system controller 201 begins a microprocessor, in case ROM and the microprocessor which store the control 
)gram performed with this equipment process, it has RAM used as a work area, and it performs control of the whole 
uipment. The drive is controlled through a driver 202, and a motor 204 rotates the roller 113 shown in drawing 3 , and 
nveys the recording paper. 

106] A host computer 206 transmits the information which should be printed to the print equipment 1 of this example, 
i controls the print operation. A receive buffer 207 stores the data from a host computer 206 temporarily, and it 
cumulates data until data reading is performed by the system controller 201. A frame memory 208 is the memory for 
veloping the data which should be printed to an image data, and has the memory size of a part required for a print, this 
/ention is not limited by the capacity of a frame memory although this example explains a frame memory 208 as what 
i memorize a part for one sheet of recording paper. 

107] Buffers 209S and 209P memorize temporarily the data which should be printed, and the storage capacity changes 
th the numbers of deliveries of a print head. The print control section 210 is for controlling the drive of a print head 
the instructions from a system controller 201 appropriately, and it also creates the data for making processing liquid 
jathe out further while it controls drive frequency, the number of print data, etc. A driver 211 performs print head 
lBk for making print head 101S and each ink for making processing liquid breathe out breathe out, and the **** 
ve of 101C, 101M, and 101 Y, and is controlled by the signal from the print control section 210. 
108] In the above composition, from a host computer 206, print data are transmitted to a receive buffer 207, and are 
►red temporarily. Next, the print data stored are read by the system controller 201, and are developed by Buffers 209S 
d 209P. Moreover, a paper jam, an ink piece, a form piece, etc. are detectable with the various detection signals from 
; unusual sensor 222. 

109] The print control section 210 creates the data for processing liquid for making processing liquid breathe out 

sed on the image data developed by Buffers 209S and 209P. and - each — discharging of each print head is controlled 

sed on the print data in buffer 209S and 209P, and the data for processing liquid 

1 10] In this example, the processing liquid breathed out from Heads 101S, 101C, 101M, and 101Y about the ink of 
; black breathed out from head 101 Bk using ink with a slow osmosis speed (henceforth [ this example ] addition 
stem ink), respectively and cyanogen, a Magenta, and each color ink of yellow used the quick processing liquid and 
lor ink (henceforth [ this example ] high permeability ink) of osmosis speed respectively. 

Ill] The processing liquid used by this example and the composition of each ink are as follows. In addition, the mass 
:tion shows the rate of each component (each component of the sum total is the same as that of the 100 mass sections 
d the following). 
112] 
able 2] 
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addition, Ka value of this black ink was 0.33 (ml/m2 and msec 1/2). Moreover, the above-mentioned pigment 
ipersion liquid 1 and 2 are as follows respectively. 

117] After the [pigment dispersion-liquid 1] surface area often mixed carbon black lOg and 3.41 g of p aminobenzoic 
d whose DBP oil absorption is 70ml / 1 OOg in 72g of water by 230m2/g, 1 .62g of nitric acids was dropped at this, and 
itirred at 70 degrees C. The solution which melted the 1.07g sodium nitrite was added to 5g water after several 
nutes, and it stirred for further 1 hour. After having filtered the obtained slurry by Toyo Roshi No.2 (the Advan teeth 
mpany make), fully rinsing the pigment particle and making it dry in 90-degree C oven, water was added to this 
jment and the pigment solution of pigment concentration 10 mass % was created. The pigment dispersion liquid 
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ich the self-distributed carbon black charged in anionic [ which the hydrophilic radical combined with the front face 

DUgh the phenyl group by the above method as shown in the following formula ] distributed were obtained. 

18] 

>rmula 2] 

gment dispersion-liquid 2] pigment dispersion liquid 2 are adjusted as follows. The styrene-acrylic-acid-ethyl- 
ylate copolymer (acid-number 180, average molecular weight 12000) 14 section, and the monoethanolamine 4 
;tion and the water 72 section are mixed as a dispersant, it warms at 70 degrees C by the water bath, and a pitch is 
solved completely. Under the present circumstances, since it may not dissolve completely if the concentration of the 
in in which it is made to dissolve is low, in case a resin is dissolved, the high concentration solution is created 
brehand, it may dilute and the resin solution of hope may be adjusted. By operation of a dispersant, the carbon black 
idename: MCF- 88, pH 8.0, Mitsubishi Chemical make) 10 section which can be distributed to a water medium for 
first time was added, and pre mixing was performed in this solution for 30 minutes. Subsequently, the following 
orations were performed and the pigment dispersion liquid 2 by which carbon black (MCF-88) was distributed by the 
ter medium with the dispersant were obtained, 
sperser: Side grinder (product made from the Igarashi machine) 

verization media: - filling-factor [ of the diameter pulverization media of zirconia-beads 1mm ]: - 50% (volume) 
[verization time: 3-hour centrifugal separation processing (for 12000RPM and 20 minutes) 
using the ink of the black by this example shown above, the ink which self-distributed carbon black, the carbon 
ck which can be distributed with a macromolecule dispersant, and a macromolecule dispersant are mixed, and is 
tributed, and processing liquid will react. 

19] In this example, the ink delivery of each print head is arranged by the density of 600dpi, and prints by the dot 
isity of 600dpi in the conveyance direction of the recording paper. Thereby, as for dot densities, such as a picture 
nted by this example, both the direction of a low and the direction of a column serve as 600dpi. Moreover, the **** 
quency of each head is 4kHz, therefore the bearer rate of the recording paper serves as about 170 mm/sec. 
rthermore, the distance Di (refer to drawing 3 ) between head 101S of the head lOlBk and processing liquid of mixed 
: is 40mm, therefore time after processing liquid is breathed out until ink is breathed out serves as about 0.24 sec(s). 
.20] In addition, the discharge quantity of each print head is 15pl(s) (pico liter) per 1 ****. Moreover, after breathing 
t processing liquid S, the same result was able to be obtained also about the case where the time to ** which breathes 
t black ink Bk performs the supplementary examination by 0.1 seconds. 

.21] (Example 1-2) In the above-mentioned example 1-1, it experimented like the example 1-1 except having 
>laced composition of processing liquid and black ink with as follows. 
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addition, Ka value of this black ink was 0.33 (ml/m2 and msec 1/2). 
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24] (Example 1-3) In the above-mentioned example 1-1, it experimented like the example 1-1 except having 
daced composition of processing liquid and black ink with as follows. 
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addition, Ka value of this black ink was 0.33 (ml/m2 and msec 1/2). 

[27] (Example 1 of comparison) The ink of the following components was prepared only using the pigment 
persion liquid 2 prepared like the example 1-1 as an example of comparison over the above-mentioned example 1-1 
1-3. Subsequently, it printed on the same conditions as an example 1-1 using this ink. In addition, processing liquid 
5 not used in this example of comparison. 
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sample 2 of comparison) While using the ink prepared like the example 1 of comparison, ink discharge quantity used 
s head of about 30 pl(s) for Bk head per 1 ****, and it printed like the example 1 of comparison except having set the 
lount of ink grants per pixel to 30pl(s). The evaluation result of the print object obtained in the above-mentioned 
ample 1-1 to 1-3, the example 1 of comparison, and the example 2 of comparison is shown in the following table 12. 



129] 
able 12] 





**« 

1-1 


1-2 


mum 
1 -s 


JttfcM 1 


&*m2 


D 


1.41 


1.40 


1.42 


1.00 


1.35 


mmm 






MKIA 




terns* 


*« 


o.sp 


O.ltWT 


0.5»£tT 




40» 


r m 


A 


A 


A 


A 


A 



addition, the print in each example and each example of comparison prints a predetermined picture on PB form by 
inon, Inc., and measures OD value of the black section etc. Moreover, picture collapse when OD value is measured 
long the evaluation criteria in Table 12 using the Macbeth density measurement machine and waterproof 
inifestation time hangs down water after a print is the time which can hardly be recognized visually, and fixing nature 
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ime to lose back projection when paper is delivered to a print object further. Furthermore, feathering estimated "A" 
i-the case where it was observed as "B", when an ink dot was observed with a magnifier, the existence of a MOYA- 
e portion and the existence of feathering were observed around a dot and they were not observed. 
.30] In the case of the system of this example, it is understood that the print object which was excellent in OD value 
i waterproof manifestation time, or fixing nature especially is obtained as compared with the print object in 
iventional pigment ink so that clearly from Table 2. 

.31] After produce the effect by those mixtures which mentioned above and processing liquid is given about this OD 
ue in the case of this example to which the ink which the pigment which does not need a dispersant, the pigment 
tributed by the dispersant, and a macromolecule dispersant mixed is given after processing liquid is given, an OD 
ue high than the case where the ink in which only a pigment contains only a color is given can acquire. 
.32] Moreover, it can be said that the system applied to this example about suppression of feathering ("mist" and 
nidation") or the sharpness of the edge section also about the case where the time to ***** of the black ink from [ from 
** of the processing liquid from head 101S ] head lOlBk compares is excellent. Specifically, about the above- 
rationed example 1-1 to 1-3, when time after processing liquid is breathed out until black ink Bk is breathed out was 
ide into 0.1 seconds, the almost same evaluation result was able to be obtained. 

[33] The print equipment of the full multi-type explained above is used where a print head is fixed in print operation, 
i since the time which conveyance of the recording paper takes is the time which a print takes mostly, it fits a high- 
?ed print. Therefore, by applying this invention to such a high-speed print device, the high-speed print function can be 
proved further, moreover, OD value is high and a high-definition print without bleeding or MOYA is enabled. 
134] In addition, although the print equipment of this example is most generally used as a printer, it is natural. [ of not 
mg restricted to this but it being able to constitute as the print sections such as a reproducing unit and facsimile, ] 
[35] In addition, the effect of this example explained with reference to the above table 12 can acquire the almost same 
ect, not only the composition that used one head about black mixture ink like this example but when it considers as 
o heads and discharge quantity of each head is set to about 16 pl(s) in about 8 pl(s) and the sum total. 
[36] (Example 2) Drawing 5 is the outline perspective diagram showing the composition of the print equipment 5 of 
; serial type concerning the 2nd example of this invention. That is, after giving processing liquid to a print medium, 
; print equipment applicable not only to a thing above-mentioned full line type but the equipment of a serial type to 
dch breathe out ink and it is made to react is clear. In addition, the same sign is given to the element shown in 
iwing 3 , and the same element, and the detail of the explanation is omitted. The recording paper 103 which is a print 
:dium is inserted from the feed section 105, and paper is delivered to it through the print section 126. In this example, 
; cheap regular paper generally used widely is used as the recording paper 103. In the print section 126, carriage 107 
Ties print head 101 S, lOlBk, and 101C, 101M and 101 Y, and is constituted by the driving force of a non-illustrated 
)tor possible [ both-way movement ] along with the guide rail 1 09. Print head 1 01 S are ** which breathes out the 
>cessing liquid explained with the above-mentioned operation form, moreover, ** which print head lOlBk, and 101C, 
1M and 101 Y are ** which breathe out the black ink concerning this invention, cyano ink, Magenta ink, and yellow 
^ respectively, respectively, and breathes out ink or processing liquid on the recording paper 103 in this sequence ~ it 
sds — it drives 

137] Ink tank 108S, 108Bk which correspond to each head, respectively, Ink or processing liquid is supplied from 
8C, 108M, and 108Y, and a driving signal is supplied to the electric thermal-conversion object established for every 
livery of each head at the time of ink ****, i.e., a heater, by this Heat energy is made to act on ink or processing 
uid, air bubbles are generated, and **** of ink or processing liquid is performed using the pressure at the time of this 
iming. 64 deliveries are prepared in each head by the density of 360dpi, respectively, and these are mostly arranged 
rpendicularly with the conveyance direction Y of the recording paper 103, and the scanning direction according to 
s direction, i.e., each head, almost. And the discharge quantity for every delivery is 25pl(s). 
138] In the above composition, each distance between heads is 1/2 inch, the distance of head 101 S and 101Bk(s) 
comes 1/2 inch, and time since the print density of a scanning direction of 720dpi and the **** frequency of each 
ad is 7.2kHz, after the processing liquid of head 101S is breathed out until the black ink of head lOlBk is breathed 
t serves as 0.05sec(s). 

139] (Example 3) When not the mixed ink that includes the example shown in drawing 3 and drawing 5 for both the 
t pigment and the 2nd pigment but the 1st pigment, and the 2nd pigment are applied to the thing of ****** breathed 
t separately, as shown in drawing 6 Each print head of lOlg of recording head groups the object for ******** which 
bathes out processing liquid — head 101S and the 1st object for the pigment ink of black — head lOlBkl and the 2nd 
ject for the pigment ink of black — head 101Bk2 and each head for color ink (cyano head 101C — ) Magenta head 
1M and yellow head 101 Y are arranged along the conveyance direction A of the recording paper 103 as illustration, 
id the character of black and the print of a color picture are attained by **** * which breathes out the ink and 
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>cessing liquid of each color by each print head. 

[40] It is the processing liquid and cyanogen which are breathed out from Heads 101S, 101C, 101M, and 101Y in this 
ample using the late addition system ink of osmosis speed, respectively about the 1st pigment ink of black and the 2nd 
pnent ink which are breathed out from head lOlBkl and 101Bk(s)2, respectively. Magenta Each color ink of yellow 
is high permeability processing liquid and high permeability color ink with a quick osmosis speed respectively. 
141] The composition of the 1st used by this example, the 2nd ink, and processing liquid is as follows. 
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addition, Ka value of this black ink was 0.33 (ml/m2 and msec 1/2). Moreover, the above-mentioned pigment 
;persion liquid 1 and 2 are as follows respectively. 
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will react the 1st pigment, 2nd pigment, and macromolecule dispersant with which each wore like-pole nature being 
xed after processing liquid is given to paper by using the 1st pigment ink of black and the 2nd pigment ink by this 
ample shown above. 

145] In this example, the distance Di (refer to drawing 6 ) between head 101Bk(s)l of the head 101S and pigment ink 
processing liquid is 40mm, therefore time after processing liquid is breathed out until black ink Bkl is breathed out 
-ves as about 0.24 sec(s). In addition, the discharge quantity of each print head is 1 5pl(s) per 1 **** except Bk head, 
d each Bk head was set to about 10 pl(s) per 1 ****. Therefore, when 1 pixel is formed with the head of Bkl and Bk2, 
out 20 pi grant of the Bk ink will be carried out in total. 

146] When the print object obtained using such equipment and ink was evaluated like the above-mentioned example 
1 to 1-3, the improvement in some [ of OD ] was found, and also the result almost equivalent to other examples was 
tained. 

147] (Example 4) Drawin g 7 is the outline perspective diagram showing the composition of the print equipment 5 of 
5 serial type which can use the ink containing the 1st pigment, and the ink containing the 2nd pigment for the process 
xed on a print medium to the field where the processing liquid on a record medium was given. That is, the print 
uipment applicable not only to a thing above-mentioned full line type but the equipment of a serial type which can be 
ed for this process is clear. In addition, the same sign is described to the element shown in drawing 6 , and the same 
ment, and the detail of the explanation is omitted. 

148] The recording paper 103 which is a print medium is inserted from the feed section 105, and paper is delivered to 
ihrough the print section 126. In this example, the cheap regular paper generally used widely is used as the recording 
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:>er 103. In the print section 126, carriage 107 carries print head 101S and 101Bkl,101Bk 2,101C, 101M, and 101Y, 
J is constituted by the driving force of a non-illustrated motor possible [ both-way movement ] along with the guide 
1 109. It is ** to which print head 101S breathe out processing liquid, print head lOlBkl breathes out the 1st pigment 
: of black, and print head 101Bk2 breathes out the 2nd pigment ink of black, moreover, ** which print heads 101S, 
1C, 101M, and 101 Y are ** which breathe out processing liquid, cyano ink, Magenta ink, and yellow ink, 
pectively, and breathes out ink on the recording paper 103 in this sequence at a processing liquid row - it needs - it 
ves 

[49] Ink tank 108S, 108Bkl,108Bk2,108C which correspond to each head, respectively, Ink or processing liquid is 
Dplied from 108M and 108Y, and a driving signal is supplied to the electric thermal-conversion object (heater) 
ablished for every delivery of each head at the time of ink ****. by this Heat energy is made to act on ink or 
)cessing liquid, air bubbles are generated, and **** of ink or processing liquid is performed using the pressure at the 
le of this foaming. 64 deliveries are prepared in each head by the density of 360dpi, respectively, and these are mostly 
anged perpendicularly with the conveyance direction Y of the recording paper 103, and the scanning direction 
wording to this direction, i.e., each head, almost. And the discharge quantity for every delivery of 15pl(s), the other 
:, and processing liquid of the discharge quantity of the delivery of Bk ink is 23pl(s). 

150] In the above composition, time when the print density of a scanning direction of 720dpi and the **** frequency 
each head is 7.2kHz, after each distance between heads is 1/2 inch, therefore the distance of head 101S and head 
lBkl becomes 1/2 inch, and the processing liquid of head 101S is breathed out until the pigment ink of head lOlBkl 
wreathed out serves as 0.05sec(s). 
L51] 

ffect of the Invention] According to this invention, by using the processing liquid containing the polyvalent metal ion 
salt which reacts the 1st pigment, the 2nd pigment, and the 2nd pigment with the ink containing a macromolecule 
persant, and this ink, it has high OD and the picture excellent in edge sharpness can be acquired. Furthermore, a late 
ing speed and the inadequate fixing nature which were made into the fault of conventional pigment ink are also 
irply improvable. The so-called feathering can also be suppressed as an effect of using ink with a slow osmosis speed 
-If. Moreover, according to this invention, it can suppress very effectively that "exudation" or "mist" arises around a 
rture dot. 

152] Moreover, the thing, then the comparatively good fixing nature of high permeability can also be obtained for 
)cessing liquid. When osmosis speed of processing liquid is carried out with Ka value by the Bristow method more 
in 5.0 (ml/m2 and msec 1/2), processing liquid becomes the thing of comparatively high permeability, and becomes 
ssible [ fixing speeding up ]. 

153] By using the thing of comparatively high permeability for processing liquid, the reactant of the 1st, the 2nd ink, 

and processing liquid also shows high permeability, and becomes possible [ osmosis speeding up as a whole ]. 
nsequently, it becomes possible to be able to gather fixing speed and to realize a high-speed print. 
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